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(viii) ATTORNEY/AGENT INFORMATION : 
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(2) INFORMATION FOR SEQ ID NO:l: 

(i) SEQUENCE CHARACTERISTICS: 

(A) I2SNGTH : 2230 base pairs 

(B) /TYPE: nucleic acid 
(cjr STRANDEDNESS : single 

)) TOPOLOGY: linear 

(ii) rfOLECULE TYPE: DNA (genomic) 

(vi/ ORIGINAL SOURCE: 

(A) ORGANISM: Neisseria meningitidis 

(B) STRAIN: IM2169 



(ix) FEATURE: 

(A) , NAME/KEY: sig_peptide 

( B) LOCATION : 6 0 . . 1 19 

(ix) FEATURE: 

(A) NAME/KEY: mat_peptide 

(B) LOCATION: 120.. 2192 

(ix) FEATURE: 

(A) NAME/ KEY : CDS 

(B) LOCATION: 60.. 2192 

- (ix) FEATURE: 

(A) NAME/KEY: misc_feature 

(B) LOCATION: 120.. 1154 

(ix) FEATURE: 

(A) NAME/KEY: misc_feature 

(B) LOCATION: 1155.. 1748 

(ix) FEATURE: 

(A) NAME/KEY: misc_f eature 

(B) LOCATION: 1749.. 2192 



(ix) FEATURE: 

(A) NAME/KEY: misc_binding 

(B) LOCATION: 237.. 1169 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:l; 
ATTTGTTAAA AATAAATAAA ATAATAATCC TTATCATTCT TTAATTGAAT TGGGTTTAT 



ATG AAC AAT CCA TTG GTA AAT CAG GCT GCTT ATG 

Met Asn Asn Pro Leu Val Asn Gin Ala AJ/a Met 

-20 -15 / -10 

TTG TTG AGT GCC TGT CTG GGC GGC GGC2 GGC AGT 

Leu Leu Ser Ala Cys Leu Gly Gly Gly Gly Ser 

1 / 5 

GTC GAT ACC GAA GCC CCG CGT COS GCG CCA AAG 

Val Asp Thr Glu Ala Pro Arg Pro Ala Pro Lys 
15 /20 

TCC GAA AAA CCG CAA GCC CAA AAA GAC CAA GGC 

Ser Glu Lys Pro Gin Ala Gin Lys Asp Gin Gly 
30 / 35 

ATG AGG TTG AAA CGG AGG AAT TGG TAT CCG GGG 

Met Arg Leu Lys Arg/Arg Asn Trp Tyr Pro Gly 

45 / 50 55 



GTG CTG CCT GTG TTT 

Val Leu Pro Val Phe 

-5 

TTC GAT CTT GAT TCT 
Phe Asp Leu Asp Ser 
10 

TAT CAA GAT GTT TCT 
Tyr Gin Asp Val Ser 
25 

GGA TAC GGT TTT GCG 
Gly Tyr Gly Phe Ala 
40 

GCA GAA GAA AGC GAG 
Ala Glu Glu Ser Glu 

60 



59 
107 

155 

203 

251 

299 



GTT AAA CTG AAC GAG AGT GAT TGG GAG GCG ACG GGA TTG CCG ACA AAA 
Val Lys Leu Asn Glu Ser Asp Trp Glu Ala Thr Gly Leu Pro Thr Lys 

65 70 75 



CCC AAG GAA CTT CCT AAA CGG CAA AAA TCG GTT ATT GAA AAA GTA GAA 
Pro Lys Glu Leu Pro Lys Arg Gin Lys Ser Val lie Glu Lys Val Glu 
80 85 90 



395 



ACA GAC GGC GAC AGC GAT ATT TAT TCT TCC CCC TAT CTC ACA CCA TCA, 
Thr,- Asp Gly Asp Ser Asp lie Tyr Ser Ser Pro Tyr Leu Thr Pro Sei 
95 100 105 



AAC- CAT CAA AAC GGC AGC GCT GGC AAC GGT GTA AAT CAA CCT AAA AAT 
Asn His Gin Asn Gly Ser Ala Gly Asn Gly Val Asn Gin Pro Lys/Asn 
110 115 120 



491 



CAG GCA ACA GGT CAC GAA AAT TTC CAA TAT GTT TAT TCC GGT tfGG TTT 
Gin Ala Thr Gly His Glu Asn Phe Gin Tyr Val Tyr Ser Gly /Trp Phe 
125 130 135 / 140 



539 



TAT AAA CAT GCA GCG AGT GAA AAA GAT TTC AGT AAC AAA 
Tyr Lys His Ala Ala Ser Glu Lys Asp Phe Ser Asn Lys 

145 150 



ATT AAG 
jys lie Lys 
155 



587 



6' 



TCA GGC GAC GAT GGT TAT ATC TTC TAT CAC GGT GAA 
Ser Gly Asp Asp Gly Tyr lie Phe Tyr His Gly Glu 
160 165 



CAA CTT CCT GCT TCT GGA AAA GTT ATC TAC AAA 
Gin Leu Pro Ala Ser Gly Lys Val lie Tyr Lys G] 
175 180 



CCT TCC CGA 
rs Pro Ser Arg 
170 

GTG TGG CAT TTT 
Val Trp His Phe 
185 



635 



683 



GTA ACC GAT ACA AAA AAG GGT CAA GAT TTT CGI 
Val Thr Asp Thr Lys Lys Gly Gin Asp Phe Ai 
190 195 



GAA ATT ATC CAG CCT 
Glu He He Gin Pro 
200 



731 



TCA AAA AAA CAA GGC GAC AGG TAT AGC GG; 
Ser Lys Lys Gin Gly Asp Arg Tyr Ser Glj 
205 210 



TTT TCT GGT GAT GGC AGC 
Phe Ser Gly Asp Gly Ser 
215 220 



779 



GAA GAA TAT TCC AAC AAA AAC GAA TCC ACG CTG AAA GAT GAT CAC GAG 
Glu Glu Tyr Ser Asn Lys Asn Glu S&n Thr Leu Lys Asp Asp His Glu 

225 / 230 235 



827 



GGT TAT GGT TTT ACC TCG AAT TTA/GAA GTG GAT TTC GGC AAT AAG AAA 
Gly Tyr Gly Phe Thr Ser Asn Leur Glu Val Asp Phe Gly Asn Lys Lys 
240 / 245 250 



875 



TTG ACG GGT AAA TTA ATA CGC/AAT AAT GCG AGC CTA AAT AAT AAT ACT 
Leu Thr Gly Lys Leu He Arg Asn Asn Ala Ser Leu Asn Asn Asn Thr 
255 / 260 265 



923 



AAT AAT GAC AAA CAT ACC ACC CAA TAC TAC AGC CTT GAT GCA CAA ATA 
Asn Asn Asp Lys His Thr Thr Gin Tyr Tyr Ser Leu Asp Ala Gin lie 
270 275 280 

ACA GGC AAC CGC TTC AAC GGC ACG GCA ACG GCA ACT GAC AAA AAA GAG 
Thr Gly Asn Arg Phe Asn Gly Thr Ala Thr Ala Thr Asp Lys Lys Gl\ 
285 290 295 3( 



AAT GAA ACC AAA CTA CAT CCC TTT GTT TCC GAC TCG TCT TCT TTG/AGC 
Asn- Glu Thr Lys Leu His Pro Phe Val Ser Asp Ser Ser Ser Led Ser 

305 310 3/15 



1067 



GGC- GGC TTT TTC GGC CCG CAG GGT GAG GAA TTG GGT TTC CGG TTT TTG 
Gly Gly Phe Phe Gly Pro Gin Gly Glu Glu Leu Gly Phe Arg Phe Leu 
320 325 330 



1115 



AGC GAC GAT CAA AAA GTT GCC GTT GTC GGC AGC GCG AA/C ACC AAA GAC 
Ser Asp Asp Gin Lys Val Ala Val Val Gly Ser Ala Lys Thr Lys Asp 
335 340 345 



1163 



AAA CTG GAA AAT GGC GCG GCG GCT TCA GGC AGC ACA GGT GCG GCA GCA 
Lys Leu Glu Asn Gly Ala Ala Ala Ser Gly Ser Thr Gly Ala Ala Ala 
350 355 /360 



1211 



TCG GGC GGT GCG GCA GGC ACG TCG TCT GAA A/CC AGT AAG CTG ACC ACG 
Ser Gly Gly Ala Ala Gly Thr Ser Ser Glu Asn Ser Lys Leu Thr Thr 
•365 370 7375 380 



GTT TTG GAT GCG GTT GAA TTG ACA CTA AAC GAC AAG AAA ATC AAA AAT 
Val Leu Asp Ala Val Glu Leu Thr Leu Asn Asp Lys Lys lie Lys Asn 

385 / 390 395 



1259 



1307 



CTC GAC AAC TTC AGC AAT GCC GCC GAA CTG GTT GTC GAC GGC ATT ATG 
Leu Asp Asn Phe Ser Asn Ala Ala/Gin Leu Val Val Asp Gly lie Met 
400 / 405 410 



1355 



ATT CCG CTC CTG CCC AAG 
lie Pro Leu Leu Pro Lys 
415 



GAT/TCC GAA AGC GGG AAC ACT CAG GCA GAT 
Ser Glu Ser Gly Asn Thr Gin Ala Asp 
420 425 



1403 



AAA GGT AAA AAC GGC 
Lys Gly Lys Asn Gly G} 
430 



ACA GAA TTT ACC CGC AAA TTT GAA CAC ACG 
Thr Glu Phe Thr Arg Lys Phe Glu His Thr 
435 440 



1451 



CCG GAA AGT GAT MCh AAA GAC GCC CAA GCA GGT ACG CAG ACG AAT GGG 
Pro Glu Ser Asp Zys Lys Asp Ala Gin Ala Gly Thr Gin Thr Asn Gly 
445 / 450 455 460 



1499 



GCG CAA ACC 
Ala Gin Thr, 



' TCA AAT ACG GCA GGT GAT ACC AAT GGC AAA ACA AAA 
'Ala Ser Asn Thr Ala Gly Asp Thr Asn Gly Lys Thr Lys 
465 470 475 



1547 



/ 



ACC TAT GAA GTC GAA GTC TGC TGT TCC AAC CTC AAT TAT CTG AAA TAC 

Thr Tyr Glu Val Glu Val Cys Cys Ser Asn Leu Asn Tyr Leu Lys Tyr 
480 485 490 

GGA ATG TTG ACG CGC AAA AAC AGC AAG TCC GCG ATG CAG GCA GGA GGA 

Gly Met Leu Thr Arg Lys Asn Ser Lys Ser Ala Met Gin Ala Gly Gly 

495 500 505 



AAC AGT AGT CAA GCT GAT GCT AAA ACG GAA CAA GTT GAA CAA AGT A3 
Asn Ser Ser Gin Ala Asp Ala Lys Thr Glu Gin Val Glu Gin Ser 
510 515 520 



1691 



TTC CTC CAA GGC GAG CGT ACC GAT GAA AAA GAG ATT CCA ACC GAC CAA 
Phe Leu Gin Gly Glu Arg Thr Asp Glu Lys Glu lie Pro Thr Asp Gin 
525 530 535 / 540 



1739 



AAC GTC GTT TAT CGG GGG TCT TGG TAC GGG CAT ATT GCC AAC GGC ACA 
Asn Val Val Tyr Arg Gly Ser Trp Tyr Gly His lie AlaAsn Gly Thr 

545 550 / 555 



1787 



AGC TGG AGC GGC AAT GCT TCT GAT AAA GAG GGC GGC AAC AGG GCG GAA 
Ser Trp Ser Gly Asn Ala Ser Asp Lys Glu Gly Gly/Asn Arg Ala Glu 
560 565 / 570 



1835 



TTT ACT GTG AAT TTT GCC GAT AAA AAA ATT ACC /GGC AAG TTA ACC GCT 

Gly Lys Leu Thr Ala 
585 



Phe Thr Val Asn Phe Ala Asp Lys Lys lie Thi 
6 k, 575 580 



GAA AAC AGG CAG GCG CAA ACC TTT ACC 
Glu Asn Arg Gin Ala Gin Thr Phe Thr 11/ 
590 595 



'GAG GGA ATG ATT CAG GGC 
Glu Gly Met He Gin Gly 
600 



1883 



1931 



AAC GGC TTT GAA GGT ACG GCG AAA AC1 
Asn Gly Phe Glu Gly Thr Ala Lys 
605 610 



GCT GAG TCA GGT TTT GAT CTC 
Ala Glu Ser Gly Phe Asp Leu 
615 620 



1979 



GAT CAA AAA AAT ACC ACC CGC AOS CCT AAG GCA TAT ATC ACA GAT GCC 
Asp Gin Lys Asn Thr Thr Arg Thr Pro Lys Ala Tyr He Thr Asp Ala 

625 / 630 635 



2027 



AAG GTA AAG GGC GGT TTT 
Lys Val Lys Gly Gly Phe 
640 



GGG CCT AAA GCC GAA GAG TTG GGC GGA 
rr Gly Pro Lys Ala Glu Glu Leu Gly Gly 
645 650 



2075 



TGG TTT GCC TAT CCG 
Trp Phe Ala Tyr Pro, 
655 



GAT AAA CAA ACG GAA AAG GCA ACA GCT ACA 
Sly Asp Lys Gin Thr Glu Lys Ala Thr Ala Thr 
660 665 



2123 



TCC AGC GAT GGA AAT TCA GCA AGC AGC GCG ACC GTG GTA TTC GGT GCG 
Ser Ser Asp Gly Asn Ser Ala Ser Ser Ala Thr Val Val Phe Gly Ala 
670 / 675 680 



2171 



f 



AAA CGC CAA CAG CCT GTG CAA TAAGCACGGT TGCCGAACAA TCAAGAATAA 
Lys Arg Gin Gin Pro Val Gin 
685 690 

GGCTTCAG 



(2) INFORMATION FOR SEQ ID NO: 2: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 711 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:2: 



Met 
-20 

Leu 



Val 



Ser 
i 



Asn Asn Pro Leu Val Asn Gin Ala Ala Met Val 

-15 -10 

Leu Ser Ala Cys Leu Gly Gly Gly Gly Ser Phe, 
1 5 

Asp Thr Glu Ala Pro Arg Pro Ala Pro Lys yyr 
15 20 



Leu/ Pro Val Phe 
-5 

sp Leu Asp Ser 
10 

Gin Asp Val Ser 
25 



Glu Lys Pro Gin Ala Gin Lys Asp Gin Gly Gly Tyr Gly Phe Ala 
30 35 / 40 



et 
45 

Val 



Pro 

Thr 

Asn 

Gin 
125 

Tyr 
Ser 



Arg Leu Lys Arg Arg Asn Trp Tyr 

50 



Lys Leu Asn Glu Ser Asp Trp 
65 



Gly Ala 
55 



Ala Thr Gly 
70 



Lys Glu Leu Pro Lys Arg Glpr Lys Ser Val lie 
80 / 85 

Asp Gly Asp Ser Asp Ile/Tyr Ser Ser Pro Tyr 
95 / 100 



Glu Glu Ser Glu 
60 

Leu Pro Thr Lys 
75 

Glu Lys Val Glu 
90 

Leu Thr Pro Ser 
105 



His Gin Asn Gly Ser/Ala Gly Asn Gly Val Asn Gin Pro Lys Asn 
110 / 115 120 



Ala Thr Gly His/Glu Asn Phe Gin Tyr Val Tyr 

130 135 

Lys His Ala/Ala Ser Glu Lys Asp Phe Ser Asn 
145 150 

Gly Asp/Asp Gly Tyr lie Phe Tyr His Gly Glu 
160 165 



Ser Gly Trp Phe 
140 

Lys Lys lie Lys 
155 

Lys Pro Ser Arg 
170 



2230 




Gin Leu 



Pro Ala 

175 . 



Val Thr 
190 



Asp Thr 
Lys Gin 
Glu Glu Tyr Ser 



Ser Lys 
205 



Ser Gly 
Lys Lys 



Gly Asp 
210 

Asn Lys 
225 



Lys Val 
180 

Gly Gin 
195 

Arg Tyr 
Asn Glu 



lie Tyr Lys Gly 
Asp Phe 
Ser Gly 



Arg Glu 
200 



Gly Tyr 



Leu Thr 



Gly Phe 
240 

Gly Lys 

255 



Thr Ser Asn Leu 



Ser Thr 
230 

Glu Val 
245 



Phe Ser 
215 

Leu Lys 
Asp Phe 



Val Trp His Phe 
185 

lie He Gin Pro 



Gly Asp Gly S< 

120 

Asp Asp fyis Glu 
5 

Gly /sn Lys Lys 
250 



Leu He 



Asn Asn 
270 



Asp Lys His Thr 
Asn Arg 
Asn Glu Thr Lys 



Thr Gly 
285 



Phe Asn 
290 



Leu His 
305 



*Gly Gly 
Ser Asp 



Lys Leu 
350 

Ser Gly 
365 

Val Leu 
Leu Asp 
He Pro 



Lys Gly 
430 

Pro Glu 
445 



Phe Phe 
320 



Gly Pro 
Lys Val 
Glu Asn Gly Ala 



Asp Gin 
335 



Arg Asn 
260 

Thr Gin 
275 

Gly Thr 
Pro Phe 
Gin Gly 



Ala Ve 
340 

Ale/ Ala 
3 



Asn Ala Ser Leu ^Asn Asn Asn Thr 

265 

Asp Ala Gin He 



Tyr Tyr 

Ala Thr 

Val 9fer 
10 

GYu Glu 

'25 

Val Gly 
Ser Gly 



Gly Ala 

Asp Ala 

Asn Phe 
400 

Leu Leu/ 
415 

Lys #sn 
(r Asp 



Ala Gly 
37( 

Val g/u 
385 



[•hr Ser Ser Glu 



Leu Thr 



Ser Asn Ala Ala 



Leu Asn 
390 

Gin Leu 
405 



Pro Lys 
Gly Gly 



Lys Lys 
450 



Glu Ser 
Phe Thr 
Asp Ala Gin Ala 



Asp Ser 
420 

Thr Glu 
435 



Ser Xeu 
80 

(la Thr 
'295 

Asp Ser 

Leu Gly 

Ser Ala 

Ser Thr 
360 

Asn Ser 
375 

Asp Lys 
Val Val 
Gly Asn 



Arg Lys 
440 

Gly Thr 
455 



Asp Lys Lys Glu 
300 

Ser Ser Leu Ser 
315 

Phe Arg Phe Leu 
330 

Lys Thr Lys Asp 
345 

Gly Ala Ala Ala 



Lys Leu Thr Thr 
380 

Lys He Lys Asn 
395 

Asp Gly He Met 
410 

Thr Gin Ala Asp 
425 

Phe Glu His Thr 



Gin Thr Asn Gly 
460 



Ala Gin Thr Ala Ser Asn Thr Ala Gly Asp Thr Asn Gly Lys Thr Lys 

465 470 475 

Thr Tyr Glu Val Glu Val Cys Cys Ser Asn Leu Asn Tyr Leu 
480 485 490 

Gly Met Leu Thr Arg Lys Asn Ser Lys Ser Ala Met Gin Ala 
495 500 505 

Asn Ser Ser Gin Ala Asp Ala Lys Thr Glu Gin Val Glu Gli 
510 515 520 

Phe Leu Gin Gly Glu Arg Thr Asp Glu Lys Glu lie Pro/Thr Asp Gin 
525 530 535 / 540 

Asn Val Val Tyr Arg Gly Ser Trp Tyr Gly His lie /Ala Asn Gly Thr 

545 550 / 555 

Ser Trp Ser Gly Asn Ala Ser Asp Lys Glu Gly j^ly Asn Arg Ala Glu 
560 565 / 570 

Phe Thr Val Asn Phe Ala Asp Lys Lys lie Tnr Gly Lys Leu Thr Ala 
575 580 / 585 

Glu Asn Arg Gin Ala Gin Thr Phe Thr iVe Glu Gly Met lie Gin Gly 
f 590 595 / 600 



P J . 
tuftsin 



Gly Phe Glu Gly Thr Ala Lys Th/ Ala Glu Ser Gly Phe Asp Leu 

605 610 / 615 620 

Asp Gin Lys Asn Thr Thr Arg Thr/fcro Lys Ala Tyr lie Thr Asp Ala 

625 / 630 635 



Lys Val Lys Gly Gly Phe Tyr Gly Pro Lys Ala Glu Glu Leu 
640 / 645 650 



Gly Gly 
Ala Thr 

Ser Ser Asp Gly Asn Sey' Ala Ser Ser Ala Thr Val Val Phe Gly Ala 



Trp Phe Ala Tyr Pro Gly Asp Lys Gin Thr Glu Lys Ala Thr 
655 / 660 665 



670 



675 



680 



Lys Arg Gin Gin ProyVal Gin 
685 / 690 

(2) INFORMATION FOR SEQ ID NO: 3: 

(i) SEQUENCE CHARACTERISTICS: 

(A) /LENGTH: 1808 base pairs 
(B/TYPE: nucleic acid 
(O) STRANDEDNESS : single 
)) TOPOLOGY: linear 



(ii) /MOLECULE TYPE: DNA (genomic) 



6^ 



(Vi) ORIGINAL SOURCE: 

(A) ORGANISM: N. meningitidis 

(B) STRAIN: IM2394 

(ix) FEATURE: 

(A) NAME/ KEY : sig_peptide 

(B) LOCATION: 1..60 

(ix) FEATURE: 

(A) NAME/ KEY : mat_peptide 

(B) LOCATION: 61.. 1797 

(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 1..1797 

(ix) FEATURE: 

(A) NAME/KEY: misc_feature 

(B) LOCATION: 61.. 1035 

(ix) FEATURE: 

(A) NAME/KEY: misc_feature 

(B) LOCATION: 1036.. 1386 

(ix) FEATURE: 

(A) NAME/KEY: misc_feature 

(B) LOCATION: 1387.. 1797 

(ix) FEATURE: 

(A) NAME/KEY: misc_binding 

(B) LOCATION: 46.. 1050 



(xi) SEQUENCE DESCRIPTION: SEO/ID NO: 3: 

ATG AAC AAT CCA TTG GTA AAT CAG /GCT GCT ATG GTG CTG CCT GTG TTT 

Met Asn Asn Pro Leu Val Asn Glnf Ala Ala Met Val Leu Pro Val Phe 

-20 -15 / -10 -5 

TTG TTG AGT GCT TGT CTG GGT/GGC GGC GGC AGT TTC GAT TTG GAC AGC 

Leu Leu Ser Ala Cys Leu Gly Gly Gly Gly Ser Phe Asp Leu Asp Ser 

1/5 10 



48 



96 



GTG GAA ACC GTG CAA 
Val Glu Thr Val Gin As 
15 



ATG CAC TCC AAA CCT AAG TAT GAG GAT GAA 
Met His Ser Lys Pro Lys Tyr Glu Asp Glu 
20 25 



144 



AAA AGC CAG CCT GAA AGC CAA CAG GAT GTA TCG GAA AAC AGC GGC GCG 
Lys Ser Gin Pro Glu Ser Gin Gin Asp Val Ser Glu Asn Ser Gly Ala 
30 / 35 40 

GCT TAT GGC TTT GCA GTA AAA CTA CCT CGC CGG AAT GCA CAT TTT AAT 
Ala Tyr Gly/Phe Ala Val Lys Leu Pro Arg Arg Asn Ala His Phe Asn 
45 / 50 55 60 



192 



240 



CCT AAA TAT AAG GAA AAG CAC AAA CCA TTG GGT TCA ATG GAT TGG AAA 
Pro Lys Tyr Lys Glu Lys His Lys Pro Leu Gly Ser Met Asp Trp Lys 

65 70 75 

AAA CTG CAA AGA GGA GAA CCA AAT AGT TTT AGT GAG AGG GAT GAA TTG 
Lys Leu Gin Arg Gly Glu Pro Asn Ser Phe Ser Glu Arg Asp Glu Lev 
80 85 90 



GAA AAA AAA CGG GGT AGT TCT GAA CTT ATT GAA TCA AAA TGG GAA/GAT 
Glu Lys Lys Arg Gly Ser Ser Glu Leu lie Glu Ser Lys Trp GLd Asp 
95 100 105 



384 



GGG CAA AGT CGT GTA GTT GGT TAT ACA AAT TTC ACT TAT GTC CGT TCG 
Gly Gin Ser Arg Val Val Gly Tyr Thr Asn Phe Thr Tyr yal Arg Ser 
110 115 120 



432 



GGA TAT GTT TAC CTT AAT AAA AAT AAT ATT GAT ATT 
Gly Tyr Val Tyr Leu Asn Lys Asn Asn lie Asp Ile y 
125 130 135 



iG AAT AAT ATA 
Asn Asn lie 
140 



480 



GTT CTT TTT GGA CCT GAC GGA TAT CTT TAC TAT/AAA GGG AAA GAA CCT 
Val Leu Phe Gly Pro Asp Gly Tyr Leu Tyr Tyr Lys Gly Lys Glu Pro 

145 150 / 155 



528 



TCC AAG GAG CTG CCA TCG GAA AAG ATA ACT TAT AAA GGT ACT TGG GAT 
( Ser Lys Glu Leu Pro Ser Glu Lys lie Thr Tyr Lys Gly Thr Trp Asp 
160 165/ 170 



TAT GTT ACT GAT GCT ATG GAA AAA 
Tyr Val Thr Asp Ala Met Glu Lys 
175 18( ' 



AGG TTT GAA GGA TTG GGT AGT 
;in Arg Phe Glu Gly Leu Gly Ser 

185 



576 



624 



GCA GCA GGA GGA GAT AAA TCG GrGG GCG TTG TCT GCA TTA GAA GAA GGG 
Ala Ala Gly Gly Asp Lys Ser/Gly Ala Leu Ser Ala Leu Glu Glu Gly 
190 19/5 200 



672 



GTA TTG CGT AAT CAG GCA /GAG GCA TCA TCC GGT CAT ACC GAT TTT GGT 
Val Leu Arg Asn Gin K1& Glu Ala Ser Ser Gly His Thr Asp Phe Gly 
205 2A0 215 220 



720 



ATG ACT AGT GAG 
Met Thr Ser Glu 



TTT GAG GTT GAT TTT TCT GAT AAA ACA ATA AAG GGC 
Glu Val Asp Phe Ser Asp Lys Thr lie Lys Gly 
25 230 235 



768 



ACA CTT TAT 
Thr Leu Tyr 



AAC AAC CGT ATT ACT CAA AAT AAT AGT GAA AAC AAA 
irq Asn Asn Arg lie Thr Gin Asn Asn Ser Glu Asn Lys 
140 245 250 



816 



CAA ATA AAA ACT ACG CGT TAC ACC ATT CAA GCA ACT CTT CAC GGC AAC 
Gin lie £,ys Thr Thr Arg Tyr Thr lie Gin Ala Thr Leu His Gly Asn 
255 260 265 



864 



CGT TTC AAA GGT AAG GCG TTG GCG GCA GAT AAA GGT GCA ACA AAT GGA 
Arg Phe Lys Gly Lys Ala Leu Ala Ala Asp Lys Gly Ala Thr Asn Gly 
270 275 280 

AGT CAT CCC TTT ATT TCC GAC TCC GAC AGT TTG GAA GGC GGA TTT TAC 
Ser His Pro Phe lie Ser Asp Ser Asp Ser Leu Glu Gly Gly Phe Tyr, 
285 290 295 3( 



GGG CCG AAA GGC GAG GAA CTT GCC GGT AAA TTC TTG AGC AAC GAC AAC 
Gly Pro Lys Gly Glu Glu Leu Ala Gly Lys Phe Leu Ser Asn Asp' Asn 

305 310 3: 



1008 



AAA GTT GCA GCG GTG TTT GGT GCG AAG CAG AAA GAT AAG AAG/ GAT GGG 
Lys Val Ala Ala Val Phe Gly Ala Lys Gin Lys Asp Lys Lys Asp Gly 
320 325 



1056 



GAA AAC GCG GCA GGG CCT GCA ACG GAA ACC GTG ATA GAT GCA TAC CGT 
Glu Asn Ala Ala Gly Pro Ala Thr Glu Thr Val lie Asp Ala Tyr Arg 
335 340 /345 



1104 



ATT ACC GGC GAG GAG TTT AAG AAA GAG CAA ATA GAC AGT TTT GGA GAT 
lie Thr Gly Glu Glu Phe Lys Lys Glu Gin lie /Asp Ser Phe Gly Asp 
350 355 /360 



1152 



GTG AAA AAG CTG CTG GTT GAC GGA GTG GAG £)TT TCA CTG CTG CCG TCT 

Val Lys Lys Leu Leu Val Asp Gly Val Glu/Leu Ser Leu Leu Pro Ser 

365 370 / 375 380 

GAG GGC AAT AAG GCG GCA TTT CAG CAC/GAG ATT GAG CAA AAC GGC GTG 

i Glu Gly Asn Lys Ala Ala Phe Gin His Glu lie Glu Gin Asn Gly Val 

fj y 385 / 390 395 



iff* 



AAG GCA ACG GTG TGT TGT TCC AAC 
Lys Ala Thr Val Cys Cys Ser 
400 



TTG GAT TAC ATG AGT TTT GGG AAG 
Leu Asp Tyr Met Ser Phe Gly Lys 
405 410 



1200 



1248 



1296 



CTG TCA AAA GAA AAT AAA G7 
Leu Ser Lys Glu Asn Lys 
415 



GAT ATG TTC CTG CAA GGT GTC CGC ACT 
Asp Met Phe Leu Gin Gly Val Arg Thr 
420 425 



1344 



CCA GTA TCC GAT GTG 
Pro Val Ser Asp Val 
430 



GCA AGG ACG GAG GCA AAC GCC AAA TAT CGC 
Ala Arg Thr Glu Ala Asn Ala Lys Tyr Arg 
435 440 



1392 



GGT ACT TGG TAC GGA TAT ATT GCC AAC GGC ACA AGC TGG AGC GGC GAA 
Gly Thr Trp Tyr (Sly Tyr lie Ala Asn Gly Thr Ser Trp Ser Gly Glu 
445 / 450 455 460 



1440 



GCC TCC AAT CAG GAA GGT GGT AAT AGG GCA GAG TTT GAC GTG GAT TTT 
Ala Ser Asn J&ln Glu Gly Gly Asn Arg Ala Glu Phe Asp Val Asp Phe 

465 470 475 



1488 



TCC 
Ser 



CCT 
Pro 



GTG 
Val 



GGA 
Gly 
525 

TAC 
Tyr 



AAT 
Asn 



AAA 
Lys 



CGT ACG TCT 
Arg Thr Ser 
490 

TTT TCA GGT 
Phe Ser Gly 



CAA AAT ACC/ 
Gin Asn Tl 



GGC GGT/ TTC 
Gly G]# Phe 
540 

CCG GGA 
Pro Gly 
555 

TTC GGT GCG 
Phe Gly Ala 
570 



(ft* 
^(2) 



Met 
-20 

Leu 



Val 



Lys 



Ala 
45 



INFORMATION FOR SEQ ID NO: 4: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 599 amino aolds 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: proted 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4: 

Asn Asn Pro Leu Val Asn/Gln Ala Ala Met Val Leu 

-15 / -10 

Leu Ser Ala Cys Leu/Gly Gly Gly Gly Ser Phe Asp 
1 / 5 



Pro Val Phe 
-5 

Leu Asp Ser 
10 



Glu Thr Val Gin Xsp Met His Ser Lys Pro Lys Tyr Glu Asp Glu 
15 / 20 25 

Ser Gin Pro Glu Ser Gin Gin Asp Val Ser Glu Asn Ser Gly Ala 
30 / 35 40 



1584 



1632 



1680 



1728 



1776 



1808 




ACT AAA AAA ATC AGT GGC ACA CTG ACG GCA AAA GAC 
Thr Lys Lys lie Ser Gly Thr Leu Thr Ala Lys Asp 
480 485 

GCG TTT ACT ATT ACT GCC ATG ATT AAG GAC AAC GGT 
Ala Phe Thr lie Thr Ala Met lie Lys Asp Asn Gly 
495 500 505 

GCG AAA ACC GGT GAA AAC GGC TTT GCG CTG GAT CCG 
Ala Lys Thr Gly Glu Asn Gly Phe Ala Leu Asp Pro 
510 515 520 

AAT TCC CAC TAT ACG CAT ATT GAA GCC ACT GTA TCC 
Asn Ser His Tyr Thr His lie Glu Ala Thr Val Ser 

530 535 

GGC AAA AAC GCC ATC GAG ATG GGC GGA TCG TTC TCA 
Gly Lys Asn Ala lie Glu Met Gly Gly Ser Phe Ser 
545 550 

GCA CCA GAG GGA AAA CAA GAA AAA GCA TCG GTG GTJ 
Ala Pro Glu Gly Lys Gin Glu Lys Ala Ser Val V§ 
560 565 

CGC CAA CAG CTT GTG CAA TAAGCACGGC T 
Arg Gin Gin Leu Val Gin 

575 



Tyr Gly PJae Ala Val Lys Leu Pro Arg Arg Asn Ala 

50 55 



His Phe Asn 
60 



Pro 
Lys 
Glu 
Gly- 



Gly. 
125 

Val 



Ser 
Tyr 
Ala 



Val 
205 

,Met 



Thr 

Gin 

Arg 

Ser 
285 

Gly 
Lys 
Glu 



Lys Tyr 

Leu Gin 

Lys Lys 
95 

Gin Ser 
110 

Tyr Val 

Leu Phe 

Lys Glu 

Val Thr 
175 

Ala Gly 
190 

Leu Arg 
Thr Ser 
Leu Tyr 



Lys Glu 
65 

Arg Gly 
80 



Lys His Lys Pro 
Glu Pro 



Leu Gly 
70 



Ser Met 



Arg Gly Ser Ser 
Arg Val 
Tyr Leu 



Asn Ser 
85 

Glu Leu 
100 



Phe Ser Glu Arg 
He Glu 



Asp Trp Lys 
75 

Asp Glu Leu 
90 



Val Gly 
115 



Tyr Thr Asn Phe 



Asn Lys 
130 



Asn Asn 



Gly Pro 
145 

Leu Pro 
160 



Asp Gly Tyr Leu 



Ser Glu 



Asp Ala Met Glu 
Gly Asp 
Asn Gin 



Lys He 
165 

Lys Gin 
180 



Lys Ser 
195 



Glu Phe 

225 

Arg Asn 
240 



Gly Ala 
Ala 

Glu Val Asfo Phe 



Ala Glu 
210 



He Asp 
135 

Tyr Tyr 
150 

Thr Tyr 
Arg Phe 
iu Ser 



Ser Gly 
215 

Ser Asp 
230 



Ser Lys 
105 

Thr Tyr 
120 

lie Lys 

Lys Gly 

s Gly 

Glu Gly 
185 

Ala Leu 
200 

His Thr 
Lys Thr 



Asn Ai 



Thr Thr 
Gly Lys 
His Pro Phe /lie 



He Lys 
255 

Phe Lys 
270 



He Thr 
245 

Thr He 
260 



Gin Asn Asn Ser 
Gin Ala 



Ala Leu 
275 

Ser Asp 
290 



Ala Ala Asp Lys 



Pro Lys 
Val AYa 



Ala 

335 



Ly Glu 
305 

Ala Val 
320 



Glu Leu 
Phe Gly 
Ala Gly Pro Ala 



Ser Asp 
Ala Gly 



Ala Lys 
325 

Thr Glu 
340 



Ser Leu 
295 

Lys Phe 
310 



Thr Leu 
265 

Gly Ala 
280 

Glu Gly 



Leu Ser 



Gin Lys Asp Lys 

Thr Val He Asp 
345 



Asn He 
140 

Lys Glu Pro 
155 

Thr Trp Asp 
170 

Leu Gly Ser 

Glu Glu Gly 

Asp Phe Gly 
220 

He Lys Gly 
235 

Glu Asn Lys 
250 

His Gly Asn 
Thr Asn Gly 



Gly Phe Tyr 
300 

Asn Asp Asn 
315 

Lys Asp Gly 
330 

Ala Tyr Arg 



lie Thr Gly Glu Glu Phe Lys Lys Glu Gin 
350 355 

Val Lys Lys Leu Leu Val Asp Gly Val Glu 
365 370 



lie Asp Ser Phe Gly Asp 
360 



Leu Ser Leu Leu 
375 



Glu Gly Asn Lys Ala Ala Phe Gin His Glu He Glu Gin Asn 

385 390 



Lys. Ala Thr Val Cys Cys Ser Asn Leu Asp 
400 405 

Leu Ser Lys Glu Asn Lys Asp Asp Met Phe 
415 420 

Pro Val Ser Asp Val Ala Ala Arg Thr Glu 
430 435 

Gly Thr Trp Tyr Gly Tyr He Ala Asn Gly 
445 450 



Tyr Met Ser Phe 
410 

Leu Gin Gly Val 
425 



Ala Asn Ala 
440 



5ys 



Thr Ser T/rp ser 
455 



Ala Ser Asn Gin Glu Gly Gly Asn Arg Ala Glu P)fe Asp Val 

465 470 



Ser Thr Lys Lys He Ser Gly Thr Leu Thr 
480 485 

( Pro Ala Phe Thr He Thr Ala Met He 
# vi 495 500 

Val Ala Lys Thr Gly Glu Asn Gly Phe/Ala 
510 515 

Gly Asn Ser His Tyr Thr His He /6lu Ala 
525 530 

Tyr Gly Lys Asn Ala He Glu Met Gly Gly 

545 / 550 

Asn Ala Pro Glu Gly Lys GZfn Glu Lys Ala 
560 / 565 



Lys Asp Arg 
490 

Asp Asn Gly Phe 
505 

Leu Asp Pro Gin 
520 

Thr Val Ser Gly 
535 

Ser Phe Ser Phe 



Pro Ser 
380 

Gly Valy 
395 

Gly/Lys 

xg Thr 

Tyr Arg 

Gly Glu 
460 

Asp Phe 
475 

Thr Ser 
Ser Gly 
Asn Thr 



Gly Phe 
540 

Pro Gly 
555 



Ser Val Val Phe Gly Ala 
570 



Lys Arg Gin Gin Leu 
575 



Gin 



(2) INFORMATION FOR SEQ ID NO: 5: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2255 base pairs 

(B) /TYPE: nucleic acid 
(C/ STRANDEDNESS: single 

f) TOPOLOGY: linear 



(ii) MOLECULE TYPE: DNA (genomic) 



(Vi) ORIGINAL SOURCE: 

(A) ORGANISM: N. meningitidis 

(B) STRAIN: M978 

(ix) FEATURE: 

(A) NAME/KEY: mat_peptide 

(B) LOCATION: 1..2115 

(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 1..2115 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5: 

TGT CTG GGT GGC GGC GGC ACG TTC GAT CTT GAT TCT GTC (SAT ACC GAA 
Cys Leu Gly Gly Gly Gly Thr Phe Asp Leu Asp Ser VaL/Asp Thr Glu 
1 5 10 / 15 

GCC CCG CGT CCC GCC CCA AAA TAT CAA GAT GTT TCT /TCC GAA AAA CCG 
Ala Pro Arg Pro Ala Pro Lys Tyr Gin Asp Val Seir Ser Glu Lys Pro 
20 25 / 30 

CAA GCC CAA AAA GAC CAA GGC GGA TAC GGT TTT/GCA ATG CGC CTC AAG 
Gin Ala Gin Lys Asp Gin Gly Gly Tyr Gly Phe Ala Met Arg Leu Lys 
35 40 / 45 





CGG CGG AAT TGG CAT CCG CAG GCA AAT CC 
(Arg Arg Asn Trp His Pro Gin Ala Asn P: 
50 55 



AAA GAA GAT GAG ATA AAA 
Lys Glu Asp Glu lie Lys 
60 



CTT TCT GAA AAT GAT TGG GAG GCG 
Leu Ser Glu Asn Asp Trp Glu Ala T 
65 70 



GGA TTG CCA GGC AAT CCC AAA 
Gly Leu Pro Gly Asn Pro Lys 
75 80 



AAC TTA CCT GAG CGA CAG AAA 
Asn Leu Pro Glu Arg Gin Lys 

85 

AGC GAC AGC AAT ATT TAT T 
Ser Asp Ser Asn lie Tyr 
100 



GTT ATT GAA AAA GTA AAA ACA GGC 
»r Val lie Glu Lys Val Lys Thr Gly 
90 95 

TCC CCC TAT CTC ACG CAA TCA AAC CAT 
Ser Pro Tyr Leu Thr Gin Ser Asn His 
105 110 



CAA AAC GGC AGT GCA 
Gin Asn Gly Ser Ala 
115 



CAA CCA AAA AAT GAA GTA AAA GAT TAT AAA 
Gin Pro Lys Asn Glu Val Lys Asp Tyr Lys 
120 125 



GAG TTC AAA TAT 
Glu Phe Lys Tyr 
130 



PT TAT TCC GGT TGG TTT TAC AAA CAC GCT AAA CTC 
Tal Tyr Ser Gly Trp Phe Tyr Lys His Ala Lys Leu 
135 140 



GAA ATC ATA AAA GAA AAC AAC TTA ATT AAG GGT GCA AAG AGC GGC GAC 
Glu lie lie/ Lys Glu Asn Asn Leu lie Lys Gly Ala Lys Ser Gly Asp 
145 / 150 155 160 



GAC GGT TAT ATC TTT TAT CAC GGT GAA AAA CCT TCC CGA CAA CTT CCC 
Asp Gly Tyr He Phe Tyr His Gly Glu Lys Pro Ser Arg Gin Leu Pro 

165 170 175 

GTT TCT GGA GAA GTT ACC TAC AAA GGC GTA TGG CAT TTT GTA ACC 
Val Ser Gly Glu Val Thr Tyr Lys Gly Val Trp His Phe Val Thr 
180 185 190 



ACG AAA CAG GGA CAA AAA TTT AAC GAT ATT CTT GGA ACC TCA 
Thr- Lys Gin Gly Gin Lys Phe Asn Asp He Leu Gly Thr Ser 
195 200 205 



AAA 

>ys Lys 



CAA- GGC GAC AGG TAT AGC GGA TTT CCG GGT GAT GAC GGC <?AA GAA TAT 
Gin Gly Asp Arg Tyr Ser Gly Phe Pro Gly Asp Asp Gly/Glu Glu Tyr 

215 220 



210 



TCC AAT AAA AAT GAA GCG ACT TTA CAA GGC AGT 
Ser Asn Lys Asn Glu Ala Thr Leu Gin Gly Ser Glj 
225 230 235 



AG GGT TAT GGT 
Glu Gly Tyr Gly 
240 



TTT ACC TCA AAT TTA AAA GTG GAT TTC AAT AAC 
Phe Thr Ser Asn Leu Lys Val Asp Phe Asn L> 

245 250 



AAA AAA TTG ACG GGT 
Lys Lys Leu Thr Gly 
255 



GAA TTG ATA CGC AAT AAT AGA GTT ACA AACT GCT ACT GCT AAC GAT AAA 



(Glu Leu He Arg Asn Asn Arg Val Thr 
260 265 



Ala Thr Ala Asn Asp Lys 
270 



TAC ACC ACC CAA TAT TAC AGC CTT 
Tyr Thr Thr Gin Tyr Tyr Ser Leu G 
275 280 



GCT CAA GTA ACA GGC AAC CGC 
Ala Gin Val Thr Gly Asn Arg 
285 



TTC AAC GGC AAG GCA ACG GCA AC 
Phe Asn Gly Lys Ala Thr Ala T3 
290 295 



GAC AAA CCT GGC ACT GGA GAA ACC 
Asp Lys Pro Gly Thr Gly Glu Thr 
300 



AAA CAA CAT CCC TTT GTT TC 
Lys Gin His Pro Phe Val S 
305 310 



GAC TCG TCT TCT TTG AGC GGC GGC TTT 
Asp Ser Ser Ser Leu Ser Gly Gly Phe 
315 320 



TTC GGC CCG AAG GGT GAG/GAA TTG GGT TTC CGC TTT TTG AGC AAC GAT 
Phe Gly Pro Lys Gly Glut Glu Leu Gly Phe Arg Phe Leu Ser Asn Asp 

325 / 330 335 

CAA AAA GTT GCC GTT/GTC GGC AGC GCG AAA ACC CAA GAC AAA GCC GCA 
Gin Lys Val Ala VaV Val Gly Ser Ala Lys Thr Gin Asp Lys Ala Ala 
340 / 345 350 



AAT GGC AAT ACT 
Asn Gly Asn Thr, 
355 



JCG GCG GCT TCA GGC GGC ACA GAT GCG GCA GCA TCA 
Ala Ala Ser Gly Gly Thr Asp Ala Ala Ala Ser 
360 365 



528 



576 



624 



672 



720 



768 



816 




864 



912 



960 



1008 



1056 



1104 



AAC GGT GCG GCA GGC ACG TCG TCT GAA AAC AGT AAG CTG ACC ACG GTT 
Asn Gly Ala Ala Gly Thr Ser Ser Glu Asn Ser Lys Leu Thr Thr Val 
370 375 380 



TTG GAT GCG GTT GAA TTG ACA CTA AAC GAC AAG AAA ATC AAA AAT CTC 
Leu Asp Ala Val Glu Leu Thr Leu Asn Asp Lys Lys lie Lys Asn Leu 
385 390 395 40( 



1200 



GAC AAC TTC AGC AAT GCC GCC CAA CTG GTT GTC GAC GGC ATT ATG 
Asp Asn Phe Ser Asn Ala Ala Gin Leu Val Val Asp Gly lie Met/lie 

405 410 4! 



1248 



CCG CTC CTG CCC GAG ACT TCC GAA AGT GGG AGC AAT CAG GCA jGAT AAA 
Pro Leu Leu Pro Glu Thr Ser Glu Ser Gly Ser Asn Gin Ala/Asp Lys 
420 425 4: 



1296 



GGT AAA AAA GGT AAA AAC GGT AAA AAC GGC GGA ACA GAC/TTT ACC TAC 
Gly Lys Lys Gly Lys Asn Gly Lys Asn Gly Gly Thr Asp Phe Thr Tyr 
435 440 4,45 



1344 



AAA ACA ACC TAC ACG CCG AAA AAC GAT GAC AAA GAT/ ACC AAA GCC CAA 
Lys Thr Thr Tyr Thr Pro Lys Asn Asp Asp Lys Asp Thr Lys Ala Gin 
450 455 yf60 



1392 



ACA GGT GCG GCA GGC TCT AGC GGC GCA CAA 
( Thr Gly Ala Ala Gly Ser Ser Gly Ala Gin 



465 



470 



GAT TTG GGT AAG GCG 
Asp Leu Gly Lys Ala 
475 480 



GAC GTT AAC GGC GGT AAG GCA GAA ACA AAA ACC TAT GAA GTC GAA GTC 
Asp Val Asn Gly Gly Lys Ala Glu Thr/Lys Thr Tyr Glu Val Glu Val 

485 / 490 495 



1440 



1488 



TGC TGT TCC AAC CTC AAT TAT CTG AAA TAC GGA ATG TTG ACG CGT AAA 
Cys Cys Ser Asn Leu Asn Tyr Leu^ Lys Tyr Gly Met Leu Thr Arg Lys 
500 / 505 510 



1536 



AAC AGC AAG TCC GCG ATG CAG/GCA GGA GGA AAC AGT AGT CAA GCT GAT 
Asn Ser Lys Ser Ala Met GLii Ala Gly Gly Asn Ser Ser Gin Ala Asp 
515 / 520 525 



1584 



GCT AAA ACG GAA CAA 
Ala Lys Thr Glu Gin V§ 
530 



GAA CAA AGT ATG TTC CTC CAA GGC GAG CGT 
Glu Gin Ser Met Phe Leu Gin Gly Glu Arg 
535 540 



1632 



ACC GAT GAA AAA GA)S ATT CCA AAC GAC CAA AAC GTC GTT TAT CGG GGG 
Thr Asp Glu Lys Glu lie Pro Asn Asp Gin Asn Val Val Tyr Arg Gly 
545 / 550 555 560 



1680 



TCT TGG TAC 
Ser Trp Tyr 



CAT ATT GCC AGC AGC ACA AGC TGG AGC GGC AAT GCT 
His lie Ala Ser Ser Thr Ser Trp Ser Gly Asn Ala 
565 570 575 



1728 



TCC 


AAT 


GCA 


Ser 


Asn 


Ala 


ACG 


AAA 


AAA 


Thr 


Lys 


Lys 






595 


ACC 


TTT 


ACC 


Thr. 


Phe 


Thr 




610 




GCA. 


AAA 


ACT 


Ala 


Lys 


Thr 


625 






GGC 


ACG 


CCT 


Gly 


Thr 


Pro 


TAC 


GGG 


CCT 


Tyr 


Gly 


Pro 


GAT 


AAA 


CAA 


1 Asp 


Lys 


Gin 






675 


GCA 


AGC 


AGC 


Ala 


Ser 


Ser 




690 





580 



585 



600 



615 



630 



645 



660 



665 



680 



695 



590 

GAA AAC AGG CAG 
Glu Asn Arg Gin 
605 

AAC GGT TTT TCC 
Asn Gly Phe Ser 
620 

GAT 
Asp 

635 / 640 

(C GGT TTT 

Lys Val Gin Al 
650 / 655 

!C TAT CCG GGC 
Tyr Pro Gly 
670 

iC GAT GGA AAT TCA 
Asp Gly Asn Ser 
685 

CGC CAA CAG CCT GTG 
Arg Gin Gin Pro Val 
700 



CAA TAACTAAATG AAGTTGTCTG GGTGGCGGCG /GCACGTTCGA TCTTGATTCT 
Gin 
705 

GTCGATACCG AAGCCCCGCG TCCCGCCCCa/aAATATCAAG ATGTTTCTTC CGAAAAACCG 
CAAGCCCAAA AAGACCAAGG CGGATACOGT 



177/ 

1824 

1872 

1920 

1968 

2016 

2064 

2112 

2165 

2225 
2255 



(2) INFORMATION FOR SEQ ID/NO: 6: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH': 705 amino acids 

(B) TYPE/ amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6: 

Cys Leu GlyyGly Gly Gly Thr Phe Asp Leu Asp Ser Val Asp Thr Glu 
1/5 10 15 



Ala Pro Arg 



Gin 



Arg 



Leu 
65 



Ala Gin 
35 

Arg Asn 
50 

Ser Glu 



Asn Leu Pro 



Ser Asp Ser 



Val Ser Ser Glu 
30 

Phe Ala Met Arg 
45 

Lys Glu Asp Glu 
60 

Leu Pro Gly Asn 
75 

Glu Lys Val L^s 



Lys Pro 
Leu Lys 



Leu Thr 



Ser 
110 



Gin 



Glu 



Glu 
145 

( Asp 
Val 



Thr 



Gin 



Ser 
225 

Phe 



Tyr 
Phe 




Asn Gly 
115 

Phe Lys 
130 

He He 

Gly Tyr 

Ser Gly 

Lys Gin 
195 

Gly Asp 
210 

Asn Lys 
Thr Ser 



Glu Leu He 



Pro Ala 

.. 20 - 

Lys Asp 

Trp His 

Asn Asp 

Glu Arg 
85 

Asn He 
100 

Ser Ala 

Tyr Val 

Lys Glu 

He Phe 
165 

Glu Val 
180 

Gly Gin 
Arg Tyr 
Asn Glu 



Asn Leu 
245 



Arg As 
260 



Pro Lys 

Gin Gly 

Pro Gin 
55 

Trp Glu 
70 

Gin Lys 

Tyr Ser 

Asn Gin 

Tyr Ser 
135 

Asn Asn 
150 

Tyr His 
Thr Tyr 
Lys Phe 



Thr Thr 
275 

Asn Gly 
290 



rs Val 
Asn Arg 
Tyr Ser 



Thr Ala 
295 



Tyr Gin Asp 
25 

Gly Tyr Gly 
40 

Ala Asn Pro 

Ala Thr Gly 

Ser Val He 
90 

Ser Pro Tyr 
105 

Pro Lys Asn 
120 

Gly Trp Phe 

Leu He Lys 

Gly Glu /Lys 
0 

Lys Gfly Val 
185 

fn Asp He 
10 

Phe Pro Gly 

Leu Gin Gly 



Asp Phe Asn 
250 

Val Thr Asn 
265 

Leu Glu Ala 
280 

Thr Asp Lys 



Glu VaX Lys Asp 
125 

Lys His Ala 
140 

Gly Ala Lys Ser 
155 

Pro Ser Arg Gin 



Trp His Phe Val 
190 

Leu Gly Thr Ser 
205 

Asp Asp Gly Glu 
220 

Ser Gin Glu Gly 
235 

Lys Lys Lys Leu 



Ala Thr Ala Asn 
270 

Gin Val Thr Gly 
285 

Pro Gly Thr Gly 
300 



:o Lys 
80 



Thr Gly 
95 

Asn His 



Tyr Lys 

Lys Leu 

Gly Asp 
160 

Leu Pro 
175 

Thr Asp 

Lys Lys 

Glu Tyr 

Tyr Gly 
240 

Thr Gly 
255 

Asp Lys 
Asn Arg 
Glu Thr 



Lys Gin 
305 

Phe Gly 
Gin Lys 
Asn Gly 



Asn Gly 
370 



His 



Pro 



Val 



Asn 
355 

Ala 



Pro Phe Val Ser 
310 

Lys Gly Glu Glu 
325 

Ala Val Val Gly 
340 

Thr Ala Ala Ala 



Asp Ser 
Leu Gly 



Ser Ala 
345 

Ser Gly 
360 



Leu Asp 
385 



Ala 
Asp Asn Phe 



Ala Gly Thr Ser Ser Glu 
375 

Val Glu Leu Thr Leu Asn 
390 

Ser Asn Ala Ala Gin Leu 
405 



Pro Leu Leu 



Pro Glu Thr Ser 
420 



Gly Lys Lys Gly Lys Asn Gly 
435 



\Lys Thr 

Thr Gly 
465 

Asp Val 
Cys Cys 
Asn Ser 



Ala Lys 
530 

Thr Asp 
545 



Thr 



Ala 



Asn 



Ser 



Lys 
515 

Thr 



Glu 



Tyr Thr Pro Lys 
455 

Ala Gly Ser Ser 
470 

Gly Gly Lys 
485 

Asn Leu Asr/ Tyr 
500 

Ser Alayflet Gin 



Glu Ser 
425 

Lys Asn 
440 

Asn A&p 
Y Ala 
Glu Thr 



Ser Ser Leu Ser 
315 

Phe Arg Phe Leu 
330 

Lys Thr Gin Asp 



Gly Thr Asp Ala 
365 

Asn Ser Lys Leu 
380 

Asp Lys Lys JEle 
395 

Val Val X S P G ly 
410 

Gly /er Asn Gin 



Gly Gly Phe 
320 

Ser Asn Asp 
335 

Lys Ala 
350 



Leu Lys 
505 

Ala Gly 
520 



jly Gly Thr Asp 
445 

Asp Lys Asp Thr 
460 

Gin Thr Asp Leu 
475 

Lys Thr Tyr Glu 
490 

Tyr Gly Met Leu 



Glu jSln Val Glu Gin Ser 
535 



Gly Asn Ser Ser 
525 

Met Phe Leu Gin 
540 



rs Glu lie Pro 
550 



Asn Asp Gin Asn Val Val 
555 



Ser Trp Tjfr Gly His lie Ala Ser Ser 

565 



Ser Asm Ala 



Thr Ser Gly Asn Arg Ala 
580 585 



Thr Ser Trp Ser 
570 

Glu Phe Thr Val 



lr Thr Val 



Lys Asn Leu 
400 

He Met He 
415 

Ala Asp Lys 
430 

Phe Thr Tyr 



Lys Ala Gin 

Gly Lys Ala 
480 

Val Glu Val 
495 

Thr Arg Lys 
510 

Gin Ala Asp 
Gly Glu Arg 



Tyr Arg Gly 
560 

Gly Asn Ala 
575 

Asn Phe Asp 
590 



Thr 

Thr 

Ala 
625 

Gly. 
Tyr. 
Asp 
Ala 



Gin 
705 



Lys Lys 
595 

Phe Thr 
610 

Lys Thr 
Thr Pro 
Gly Pro 



Lys Gin 
675 

Ser Ser 
690 



lie Asn Gly Thr 
lie Asp 
Ala Asp 



Leu Thr Ala Glu Asn Arg Gin Glu Ala 
600 605 



Gly Lys 
615 



Leu Gly 
630 



Lys Ala 
645 



Tyr lie 
Glu Glu 
Thr Glu Lys Ala 



lie Glu Gly Asn 
Phe Asp 
Thr Asp 



Leu Asp 
635 



Ala Lys 
650 



Lys Ala 
660 



Leu Gly 
665 



Ala Thr 



Val Val 
695 



Gly Trp 
Ala Ser 
Phe Gly Ala Lys 



Thr Val 
680 



Gly Phe Ser Gly Thr 
620 

Gin Ser Asn Thr Thr/ 



Val Gin Gly Gly /Phe 
651 

Phe Ala Tyr ^ro Gly 
670 

Gly Asp G^y Asn Ser 
685 



Arg Gli/Gln Pro Val 
700 



(2) INFORMATION FOR SEQ ID NO: 7: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2114 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic] 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: N. meningitidis 

(B) STRAIN: 6940 

(ix) FEATURE: 

(A) NAME/KEY: mat_peptide 

(B) LOCATION: 1..2079 

(ix) FEATURE: 

(A) NAME/KEY: CI 

(B) LOCATION: V. .2079 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 7: 



TGT 
Cys 
1 



GCC CCG CGT CCC GAC CCA AAG TAT CAA GAT GTT TCT TCC GAA AAA CCG 
Ala Pro Arg Pro Asp Pro Lys Tyr Gin Asp Val Ser Ser Glu Lys Pro 
20 25 30 



96 



CAA GCC CAA AAA GAC CAA GGC GGA TAC GGT TTT GCG ATG AGG TTG AAA 
Gin Ala Gin Lys Asp Gin Gly Gly Tyr Gly Phe Ala Met Arg Leu Lys 
35 40 45 



144 



CGG AGG AAT TGG TAT TCC GCA GCA AAA GAA GAC GAG GTT AAA CTG 
Arg. Arg Asn Trp Tyr Ser Ala Ala Lys Glu Asp Glu Val Lys Leu 
50 55 60 



;n 



192 



GAG. AGT GAT TGG GAG ACG ACA GGA TTG CCG ACA GAA CCC AAG AAA CTG 
Glu Ser Asp Trp Glu Thr Thr Gly Leu Pro Thr Glu Pro Lys Llys Leu 
65 70 75 / 80 



240 



CCA TTA AAA CAA GAA TCC GTC ATT TCA AAA GTA CAA GCA 
Pro Leu Lys Gin Glu Ser Val lie Ser Lys Val Gin Ala 

85 90 



IC AAT GGC 
Asn Gly 
95 



288 



GAC AAC AAT ATT TAC ACT TCC CCC TAT CTC ACG CAA TjCA AAC CAT CAA 
Asp Asn Asn lie Tyr Thr Ser Pro Tyr Leu Thr Gin JBer Asn His Gin 
100 105 / 110 



336 



AAT AGC AGC ATT AAT GGC GGT GCA AAC CTG CCA AAA AAC GAA GTA ACA 
Asn Ser Ser lie Asn Gly Gly Ala Asn Leu Pro yiys Asn Glu Val Thr 

115 120 7 125 

AAT TAT AAA GAT TTC AAA TAT GTT TAT TCC GGC TGG TTT TAT AAA CAT 
Asn Tyr Lys Asp Phe Lys Tyr Val Tyr Ser/Gly Trp Phe Tyr Lys His 
130 135 / 140 



384 



432 



GCT AAA AAC GAA ATC ATA AGA GAA AAC AGC TCA ATT AAG GGT GCA AAG 
Ala Lys Asn Glu lie lie Arg Glu Asn/ser Ser lie Lys Gly Ala Lys 
145 150 / 155 160 



480 



AAC GGC GAC GAC GGC TAT ATC TTT /TAT CAC GGC AAA GAA CCT TCC CGA 
Asn Gly Asp Asp Gly Tyr lie Phef Tyr His Gly Lys Glu Pro Ser Arg 

165 / 170 175 



528 



CAA CTT CCC GCT TCT GGA 
Gin Leu Pro Ala Ser Gly 
180 



GTT ACC TAT AAA GGT GTG TGG CAT TTT 
Val Thr Tyr Lys Gly Val Trp His Phe 
185 190 



576 



GCG ACC GAT GTC AAA 
Ala Thr Asp Val Lys 
195 



TCC CAA AAT TTT CGC GAT ATT ATC CAG CCT 
rs Ser Gin Asn Phe Arg Asp lie lie Gin Pro 
200 205 



624 



TCG AAA AAA CAA 
Ser Lys Lys Gin 
210 



JC GAC AGG TAT AGC GGA TTT TCG GGC GAT GAT GAT 
ily Asp Arg Tyr Ser Gly Phe Ser Gly Asp Asp Asp 
215 220 



672 



GAA CAA TAT TCT AAT AAA AAC GAA TCC ATG CTG AAA GAT GGT CAA GAG 
Glu Gin Tyr Ser Asn Lys Asn Glu Ser Met Leu Lys Asp Gly Gin Glu 
225 230 235 240 



720 



GGT TAT GGT TTT ACC TCG AAT TTA GAA GTG GAT TTC GGC AGT AAA AAA, 
Gly Tyr Gly Phe Thr Ser Asn Leu Glu Val Asp Phe Gly Ser Lys Ly« 

245 250 255 



768 



TTG ACG GGT AAA TTA ATA CGC AAT AAT AGA GTT ACA AAC GCT CCT' ACT 
Leu Thr Gly Lys Leu lie Arg Asn Asn Arg Val Thr Asn Ala Pr£ Thr 
260 265 270 



816 



AAC GAT AAA TAC ACC ACC CAA TAC TAC AGC CTT GAT GCC 
Asn Asp Lys Tyr Thr Thr Gin Tyr Tyr Ser Leu Asp Ala 
275 280 285, 



ATA ACA 
Ln lie Thr 



864 



GGC AAC CGC TTC AAC GGT AAG GCG ATA CGG ACC GAC 
Gly Asn Arg Phe Asn Gly Lys Ala lie Arg Thr Asp y 
290 295 30( ' 



CCC GAC ACT 
Pro Asp Thr 



912 



GGA GGA ACC AAA CTA CAT CCC TTT GTT TCC GAC !TCG TCT TCT TTG AGC 
Gly Gly Thr Lys Leu His Pro Phe Val Ser Asp/Ser Ser Ser Leu Ser 
305 310 3*5 320 



960 



GGC GGC TTT TTC GGT CCG AAG GGT GAG GAA/TTG GGT TTC CGC TTT TTG 
(Gly Gly Phe Phe Gly Pro Lys Gly Glu GLti Leu Gly Phe Arg Phe Leu 

325 300 335 



AGC GAC GAT AAA AAA GTT GCG GTT GTGf GGC AGC GCG AAA ACC AAA GAC 
Ser Asp Asp Lys Lys Val Ala Val Val Gly Ser Ala Lys Thr Lys Asp 
340 /345 350 



1008 



1056 



AAA ACG GAA AAT GGC GCG GTG GOT TCA GGC GGC ACA GAT GCG GCA GCA 
Lys Thr Glu Asn Gly Ala Val 2&a Ser Gly Gly Thr Asp Ala Ala Ala 
355 /360 365 



1104 



TCA AAC GGT GCG GCA GGC ACG TCG TCT GAA AAC AGT AAG CTG ACC ACG 
Ser Asn Gly Ala Ala Gly /Thr Ser Ser Glu Asn Ser Lys Leu Thr Thr 
370 /375 380 



1152 



GTT TTG GAT GCG GTC GAG CTG AAA TTG GGC GAT AAG GAA GTC CAA AAG 
Val Leu Asp Ala Val /Glu Leu Lys Leu Gly Asp Lys Glu Val Gin Lys 
385 / 390 395 400 



1200 



CTC GAC AAC TTC AGC AAC GCC GCC CAA CTG GTT GTC GAC GGC ATT ATG 
Leu Asp Asn Phe/Ser Asn Ala Ala Gin Leu Val Val Asp Gly lie Met 

405 410 415 



1248 



ATT CCG CTC TTG CCC GAG GCT TCC GAA AGT GGG AAC AAT CAA GCC AAT 
lie Pro Leu/ Leu Pro Glu Ala Ser Glu Ser Gly Asn Asn Gin Ala Asn 
420 425 430 



1296 



CAA GGT ACA AAT GGC GGA ACA GCC TTT ACC CGC AAA TTT GAC CAC ACG 

Gin Gly Thr Asn Gly Gly Thr Ala Phe Thr Arg Lys Phe Asp His Thr 

435 440 445 

CCG GAA AGT GAT AAA AAA GAC GCC CAA GCA GGT ACG CAG ACG AAT 

Pro Glu Ser Asp Lys Lys Asp Ala Gin Ala Gly Thr Gin Thr Asn g; 
450 455 460 

GCG CAA ACC GCT TCA AAT ACG GCA GGT GAT ACC AAT GGC AAA ACA AAA 

Ala Gin Thr Ala Ser Asn Thr Ala Gly Asp Thr Asn Gly Lys Thr Lys 
465 470 475 / 480 



1344 



ACC TAT GAA GTC GAA GTC TGC TGT TCC AAC CTC AAT TAT 
Thr Tyr Glu Val Glu Val Cys Cys Ser Asn Leu Asn Tyr 

485 490 



AAA TAC 
u Lys Tyr 
495 



GGA ATG TTG ACG CGC AAA AAC AGC AAG TCC GCG ATG 
Gly Met Leu Thr Arg Lys Asn Ser Lys Ser Ala Met, 
500 505 



G GCA GGA GAA 
Ala Gly Glu 
510 



AGC AGT AGT CAA GCT GAT GCT AAA ACG GAA CAA/GTT GAA CAA AGT ATG 
Ser Ser Ser Gin Ala Asp Ala Lys Thr Glu Gin Val Glu Gin Ser Met 
515 520 / 525 



TTC CTC CAA GGC GAG CGC ACC GAT GAA 
Phe Leu Gin Gly Glu Arg Thr Asp Glu 
530 535 



AAC ATC GTT TAT CGG GGG TCT TGG 
/Asn lie Val Tyr Arg Gly Ser Trp 

550 



GAG ATT CCA AGC GAG CAA 
Glu lie Pro Ser Glu Gin 
540 



GGA TAT ATT GCC AAC GAC AAA 
Gly Tyr lie Ala Asn Asp Lys 
555 560 



AGC ACA AGC TGG AGC GGC AAT GCJf TCC AAT GCA ACG AGT GGC AAC AGG 
Ser Thr Ser Trp Ser Gly Asn Ala Ser Asn Ala Thr Ser Gly Asn Arg 

565 / 570 575 

GCG GAA TTT ACT GTG AAT TTT GCC GAT AAA AAA ATT ACT GGT ACG TTA 
Ala Glu Phe Thr Val Asn Pile Ala Asp Lys Lys lie Thr Gly Thr Leu 
580 / 585 590 



ACC GCT GAC AAC AGG 
Thr Ala Asp Asn Arg 
595 



GAG GCA ACC TTT ACC ATT GAT GGT AAT ATT 
Glu Ala Thr Phe Thr lie Asp Gly Asn lie 
600 605 



AAG GAC AAC GGC TTT GAA GGT ACG GCG AAA ACT GCT GAG TCA GGT TTT 
Lys Asp Asn Gly Phe Glu Gly Thr Ala Lys Thr Ala Glu Ser Gly Phe 
610 / 615 620 



GAT CTC GAT 
Asp Leu Asp 
625 



AGC AAT ACC ACC CGC ACG CCT AAG GCA TAT ATC ACA 
Ser Asn Thr Thr Arg Thr Pro Lys Ala Tyr lie Thr 
630 635 640 



1440 



1488 



1536 



1584 



1632 




1680 



1728 



1776 



1824 



1872 



1920 



GAT GCC AAG GTG CAG GGC GGT TTT TAC GGG CCC AAA GCC GAA GAG TTG 
Asp Ala Lys Val Gin Gly Gly Phe Tyr Gly Pro Lys Ala Glu Glu Leu 

645 650 655 

GGC GGA TGG TTT GCC TAT CCG GGC GAT AAA CAA ACG AAA AAT GCA ACA 
Gly Gly Trp Phe Ala Tyr Pro Gly Asp Lys Gin Thr Lys Asn Ala Thi 
660 665 670 

AAT GCA TCC GGC AAT AGC AGT GCA ACT GTC GTA TTC GGT GCG AAA' CGC 
Ash Ala Ser Gly Asn Ser Ser Ala Thr Val Val Phe Gly Ala Lys Arg 
675 680 685 

CAA CAG CCT GTG CGA TAACGCAAGC CCAAAAAGAC CAAGGCGGAT /ACGGT 
Gin Gin Pro Val Arg 
690 



2064 



2114 



(2) INFORMATION FOR SEQ ID NO: 8: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 693 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SE$ ID NO:8: 



Cys 
1 

, Ala 

Gin 



Arg 



Glu 
65 

Pro 



Asp 
Asn 



Leu Gly Gly Gly Gly Thr Phe Ksp Leu Asp Ser Val 
5 / 10 

Pro Arg Pro Asp Pro Lys T#r Gin Asp Val Ser Ser 
20 / 25 

Ala Gin Lys Asp Gin GYy Gly Tyr Gly Phe Ala Met 
35 / 40 45 



Arg Asn Trp Tyr 
50 



Ala Ala Lys Glu Asp Glu Val 
55 60 



Ser Asp Trp Gl\y Thr Thr Gly Leu Pro Thr Glu Pro 

70 75 

Leu Lys Gln/felu Ser Val lie Ser Lys Val Gin Ala 
85 90 

Asn Asn jle Tyr Thr Ser Pro Tyr Leu Thr Gin Ser 
00 105 

Ser Ser lie Asn Gly Gly Ala Asn Leu Pro Lys Asn 
5 120 125 



Asn Tyr' Lys Asp Phe Lys Tyr Val Tyr Ser Gly Trp Phe 
IJO 135 140 



Asp Thr Glu 
15 

Glu Lys Pro 
30 

Arg Leu Lys 

Lys Leu Asn 

Lys Lys Leu 
80 

Asn Asn Gly 
95 

Asn His Gin 
110 

Glu Val Thr 
Tyr Lys His 



Ala Lys Asn Glu lie lie 
145 " 150 

Asn Gly Asp Asp Gly Tyr 

165 

Gin Leu Pro Ala Ser Gly 
180 

Ala Thr Asp Val Lys Lys 
195 

Ser Lys Lys Gin Gly Asp 
210 

Glu Gin Tyr Ser Asn Lys 

225 230 



Arg Glu Asn Ser 
He Phe 
Thr Val 



Tyr His 
170 



Thr Tyr 
185 



Ser Gin 
200 



Asn Phe 
Ser Gly 
Asn Glu Ser Met 



Arg Tyr 
215 



Gly Tyr Gly Phe Thr Ser Asn Leu 

245 

Leu Thr Gly Lys Leu He Arg Asn 
260 



Glu Val 
250 

Asn Arg 
265 



Asn Asp Lys Tyr Thr Thr 
275 



Gly Asn 
290 

Gly Gly 

Gly Gly 

Ser Asp 

Lys Thr 

Ser Asn 
370 

Val Leu 
385 

Leu Asp 
He Pro 



Arg Phe Asn Gly 



Thr Lys Leu His 
310 

Phe Phe Gly Pro 
325 

Asp Lys Lys Val 
340 

Glu Asn Gly Ala 
355 

Gly Ala Ala /Sly 



Asp Ala/val Glu 
390 

Asn /he Ser Asn 
405 

Leu Leu Pro Glu 
420 



Gin Tyr 
280 

Lys Ala 
295 



He ArC 



Pro Phe VaY Ser 



Lys Gly/ 
Ala /Val 



tal Ala 
360 

Thr Ser 
375 



Glu Glu 
330 

Val Gly 
345 

Ser Gly 



Ser Glu 



Leu Lys Leu Gly 
Ala Ala 
Ala Ser 



Gin Leu 
410 



Glu Ser 
425 



Ser He Lys 
155 

Gly Lys Glu 

Lys Gly Val 

Arg Asp He 
205 

Phe Ser Gly 
220 

Leu Lys Asp 

235 

Asp Phe 
Val Thr Asn 



Asp Ala 
285 

Thr Asp Lys 
300 

Asp Ser Ser 
315 

Leu Gly Phe 



Ser Ala Lys 

Gly Thr Asp 
365 

Asn Ser Lys 
380 

Asp Lys Glu 
395 

Val Val Asp 
Gly Asn Asn 



Gly Ala Lys 
160 

Pro Ser Arg 
175 

Trp His 
190 

He Gli/Pro 



Asp/Asp Asp 



;iy Gin Glu 
240 

Ser Lys Lys 
255 

Ala Pro Thr 
270 

Gin He Thr 



Pro Asp Thr 



Ser Leu Ser 
320 

Arg Phe Leu 
335 

Thr Lys Asp 
350 

Ala Ala Ala 



Leu Thr Thr 



Val Gin Lys 
400 

Gly He Met 
415 

Gin Ala Asn 
430 



Gin Gly Thr Asn Gly Gly Thr Ala 
435 440 



Phe Thr Arg Lys Phe Asp His Thr 

445 



Pro Glu Ser Asp Lys Lys Asp Ala 
450 455 



Gin Ala Gly Thr Gin Thr Asn Gly 
460 



Ala Gin Thr Ala Ser Asn Thr Ala 
465 470 



Gly Asp Thr Asn Gly Lys Thr Lys, 
475 48i 



Thr- Tyr Glu Val Glu Val Cys Cys 

485 



Ser Asn Leu Asn Tyr Leu Lys/Tyr 
490 < 



Gly Met Leu Thr Arg Lys Asn Ser 
500 



Lys Ser Ala Met Gin Ala/Gly Glu 
505 51< 



Ser Ser Ser Gin Ala Asp Ala Lys 
515 520 



Thr Glu Gin Val Glu /Gin Ser Met 

52« 



Phe Leu Gin Gly Glu Arg Thr Asp 
530 535 



Glu Lys Glu lie yPro Ser Glu Gin 
54( 



Asn lie Val Tyr Arg Gly Ser Trp 
545 550 



Tyr Gly Tyr /le Ala Asn Asp Lys 

560 



Ser Thr Ser Trp Ser Gly Asn Ala 

565 



Ser Asn Kla. Thr Ser Gly Asn Arg 
570/ 575 



Ala Glu Phe Thr Val Asn Phe Ala 
Of*"* ' 

Thr Ala Asp Asn Arg Gin Glu Ala 
595 600 



Asp Lys Lys lie Thr Gly Thr Leu 
585/ 590 

Phe Thr lie Asp Gly Asn lie 
605 



Lys Asp Asn Gly Phe Glu Gly 
610 615 



Ala Lys Thr Ala Glu Ser Gly Phe 
620 



Asp Leu Asp Gin Ser Asn Thx Thr 
625 630 



Arg Thr Pro Lys Ala Tyr lie Thr 
635 640 



Asp Ala Lys Val Gin G^y Gly Phe 

645 



Tyr Gly Pro Lys Ala Glu Glu Leu 
650 655 



Gly Gly Trp Phe ALa Tyr Pro Gly 
660 



Asp Lys Gin Thr Lys Asn Ala Thr 
665 670 



Asn Ala Ser Gly Asn Ser Ser Ala 
675 / 680 



Thr Val Val Phe Gly Ala Lys Arg 

685 



Gin Gin Pro/Val Arg 
690 



6 y 




(2) INFORMATION FOR SEQ ID NO: 9: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2114 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: N. meningitidis 

(B) STRAIN: S3032 

(ix) FEATURE: 

(A) NAME/KEY: mat_peptide 

(B) LOCATION: 1..2097 

(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 1..2097 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 9: 

TGT TTG GGC GGA GGC GGC GGC AGT TTC GAT CTT/GAT TCT GTC GAT ACC 
Cys Leu Gly Gly Gly Gly Gly Ser Phe Asp Led Asp Ser Val Asp Thr 
1 5 10 / 15 



GAA GCC CCG CGT CCC GCG CCA AAG TAT C 
I Glu Ala Pro Arg Pro Ala Pro Lys Tyr 
20 25 



GAT GTT TCT TCC GAA AAA 
Asp Val Ser Ser Glu Lys 
30 



CCG CAA GCC CAA AAA GAC CAA GGC 

Pro Gin Ala Gin Lys Asp Gin 

35 4 



TAC GGT TTT GCG ATG AGG TTG 

Tyr Gly Phe Ala Met Arg Leu 

45 



AAA CGG AGG AAT TGG TAT CCG TCG GCA AAA GAA AAC GAG GTT AAA CTG 
Lys Arg Arg Asn Trp Tyr Pro/ser Ala Lys Glu Asn Glu Val Lys Leu 
50 55 60 

AAT GAG AGT GAT TGG GAG/ACG ACA GGA TTG CCA AGC AAT CCC AAA AAC 
Asn Glu Ser Asp Trp Glja Thr Thr Gly Leu Pro Ser Asn Pro Lys Asn 
65 /70 75 80 

TTA CCT GAG CGA CAB AAA TCG GTT ATT GAT CAA GTA GAA ACA GAT GGC 
Leu Pro Glu Arg Gin Lys Ser Val lie Asp Gin Val Glu Thr Asp Gly 

85 90 95 

GAC AGC AAT AAC AGC AAT ATT TAT TCT TCC CCC TAT CTC ACG CAA TCA 
Asp Ser AsryAsn Ser Asn lie Tyr Ser Ser Pro Tyr Leu Thr Gin Ser 
100 105 110 



AAC CAT CAA AAC GGC AAC ACT GGC AAC GGT GTA AAC CAA CCA AAA AAC 
Asn His Gin Asn Gly Asn Thr Gly Asn Gly Val Asn Gin Pro Lys Asn 
115 120 125 

GAA GTA ACA GAT TAC AAA AAT TTT AAA TAT GTT TAT TCC GGC TGG TTT 
Glu Val Thr Asp Tyr Lys Asn Phe Lys Tyr Val Tyr Ser Gly Trp Phe, 
130 135 140 

TAC AAA CAC GCC AAA CGA GAG GTT AAC TTA GCG GTG GAA CCT AAA 
Tyr Lys His Ala Lys Arg Glu Val Asn Leu Ala Val Glu Pro Lys/ lie 
145 150 155 / 160 

GCA AAA AAC GGC GAC GAC GGT TAT ATC TTC TAT CAC GGT AAA /GAC CCT 
Ala Lys Asn Gly Asp Asp Gly Tyr lie Phe Tyr His Gly Lys^ Asp Pro 

165 170 / 175 



TCC CGA CAA CTT CCC GCT TCT GGA AAA ATT ACC TAT 
Ser Arg Gin Leu Pro Ala Ser Gly Lys lie Thr Tyr L} 
180 185 



GGT GTG TGG 
Gly Val Trp 
190 



CAT TTT GCG ACC GAT ACA AAA AGG GGT CAA AAA TTl 
His Phe Ala Thr Asp Thr Lys Arg Gly Gin Lys Pi 
195 200 



CGT GAA ATT ATC 
Arg Glu lie He 
205 



CCC AAA AAC 
Pro Lys Asn 
305 




CAA CCT TCA AAA AAT CAA GGC GAC AGA TAT AQC GGA TTT TCG GGT GAT 
iGln Pro Ser Lys Asn Gin Gly Asp Arg Tyr 
210 215 



GAT GAT GAA CAA TAT TCT AAT AAA AAC 
Asp Asp Glu Gin Tyr Ser Asn Lys Asn 
225 230 



r Gly Phe Ser Gly Asp 
220 



TCC ATG CTG AAA GAT GGT 
Ser Met Leu Lys Asp Gly 
235 240 



CAT GAA GGT TAT GGT TTT GCC TCG #AT TTA GAA GTG GAT TTC GAC AAT 
His Glu Gly Tyr Gly Phe Ala SerAsn Leu Glu Val Asp Phe Asp Asn 

245 / 250 255 



AAA AAA TTG ACG GGT AAA TTA 
Lys Lys Leu Thr Gly Lys 
260 



(TA CGC AAT AAT GCG AAC CAA AAT AAT 
.e Arg Asn Asn Ala Asn Gin Asn Asn 
265 270 



AAT ACT AAT AAT GAC AAA /CAC ACC ACC CAA TAC TAC AGC CTT GAT GCG 
Asn Thr Asn Asn Asp Lysf His Thr Thr Gin Tyr Tyr Ser Leu Asp Ala 
275 / 280 285 



ACG CTT AAG GGA AA< 
Thr Leu Lys Gly Ai 
290 



CGC TTC AGC GGA AAA GCG GAA GCA ACC GAC AAA 
Arg Phe Ser Gly Lys Ala Glu Ala Thr Asp Lys 
295 300 



GGC GAA ACC AAG GAA CAT CCC TTT GTT TCC GAC TCG 
Gly Glu Thr Lys Glu His Pro Phe Val Ser Asp Ser 
310 315 320 



TCT 


TCT 


TTG 


AGC 


Ser 


Ser 


Leu 


Ser 


TTC 


CGC 


TTT 


TTG 


Phe 


Arg 


Phe 


Leu 








340 


AAA 


ACC 


AAA 


GAC 


Lys. 


Thr 


Lys 


Asp 




355 




GGC 


ACA 


GAT 


GCG 


Gly 


Thr 


Asp 


Ala 




370 






AAC 


AGT 


AAG 


CTG 


Asn 


Ser 


Lys 


Leu 


385 








GGC 


ACA 


GCA 


ATC 


Gly 


Thr 


Ala 


He 


GTT 


GTC 


GAC 


GGC 


Val 


Val 


Asp 


Gly 








420 


AAA 


AAT 


AAT 


CAG 


Lys 


Asn 


Asn 


Gin 






435 




TAT 


AAA 


ACG 


ACC 


Tyr 


Lys 


Thr 


Thr 




450 






CAA 


ACA 


GTC 


ACG 


Gin 


Thr 


Val 


Thr 


465 








GCC 


AAT 


GGC 


AAA 


Ala 


Asn 


Gly 


Lys 


CTC 


AAT 


TAT 


CTG 



CT GAA 
Ser Glu 



ACG CAC GGC 
Thr His Gly 
400 



GCC GCC CAA CTG 
Ala Ala Gin Leu 
415 



CAA AAT TCA ACA GGC 
Gin Asn Ser Thr Gly 
430 



Leu Asn Tyr Leu Lys 
500 



GGC GGA ACA GCC TTT ATC 
Gly Gly Thr Ala Phe He 
445 

GAT GAC AAA GAT ACC AAA GCC 
in Asp Asp Lys Asp Thr Lys Ala 
460 

ACC GCT TCA AAT ACG GCA GGT GAT 
Ln Thr Ala Ser Asn Thr Ala Gly Asp 
475 480 

A0C TAT GAA GTC GAA GTC TGC TGT TCC AAC 
ir Tyr Glu Val Glu Val Cys Cys Ser Asn 



TAC GGG TTG CTG ACG CGC AAA ACT GCC GGC AAC 
fyr Gly Leu Leu Thr Arg Lys Thr Ala Gly Asn 
505 510 



1104 



1152 



1200 



1248 




1344 



ACG GTG GGA AGC 
Thr Val Gly Ser 
515 



5C AAC AGC AGC CCA ACC GCC GCC GCC CAA ACG GAC 
Asn Ser Ser Pro Thr Ala Ala Ala Gin Thr Asp 
520 525 



1440 



1488 



1536 



1584 



Glu Val 
125 

Tyr Lys 

Ser Gly 

Gin Leu 

Val Thr 
190 

Ser Lys 
205 

Glu Thr 

Gly Tyr 

Leu Thr 

Asn Asp 
270 

Gly Asn 
285 

Gly Gly 

Gly Gly 

Ser Asp 

Lys Thr 
350 

Ser Asn 
365 

Val Leu 
Leu As] 



Lys Asp 
His Ala 



Asp Asp 
160 

Pro Thr 
175 



Tyr Lys 
130 

Glu Ser 
145 

Gly Tyr 
Ser Glu 



Asp Thr Glu Lys 
Gly Gin 
Thr Ser 



Gly Asp 
210 



Gly Phe 
240 

Gly Lys 
255 



Asn Arg 
225 

Thr Ser 



Leu lie 



Lys Tyr Thr Thr 
Arg Phe 
Thr Lys 



Asn Gly 
290 



Leu His 
305 

Gly Pro 



Phe Phe 
320 

Asp Lys 
335 



Glu Asn G/y Ala 
Gly 

Ala 



Asn Phe 

Glu Arg 

He Phe 

Lys Val 
180 

Gly Gin 
195 

Arg Tyr 

Thr Asp 

Asn Leu 

Arg Asn 
260 

Gin Tyr 
275 

Lys Alj 
Pro/ Phe 
•ys Gly 



Ala Val 
340 

Val Ala 
355 



Lys Tyr Val Tyr 
135 

Glu Phe Ser Lys 
150 

Tyr His Gly Lys 
165 

He Tyr Lys Gly 



Lys Phe Asn Asp 
200 

Ser Gly Phe Se; 
215 

Ser Asn Leu/Asn 
230 

Glu Val /Asp Phe 
245 

Asn Arg Val Thr 



Ser Gly Trp Phe 

140. 

He Lys Phe 
155 

Asp Pro Sffr Arg 
170 

Val Tvp His Phe 
185 

ILe Leu Glu Thr 



Ser Leu Asp 
280 

He Ala Thr Asp 
295 

Val Ser Asp Ser 
310 

Glu Glu Leu Gly 
325 

Val Gly Ser Ala 



Ser Gly Gly Thr 
360 



Ala Gly 
370 



Thr Ser Ser Glu Asn Ser 

375 



Val Glu 
385 



Asn Phe 
400 



Leu Lys 
Ser Asn Ala Ala 



Leu Gly Asp Lys 
390 

Gin Leu Val Val 
405 



Gly Asp Asp Gly 
220 

Asp Lys His Glu 
235 

Gly Ser Lys Lys 
250 

Asn Ala Thr Thr 
265 

Ala Gin He Thr 



Lys Pro Asp Thr 
300 

Ser Ser Leu Ser 
315 

Phe Arg Phe Leu 
330 

Lys Thr Lys Asp 
345 

Asp Ala Ala Ala 



Lys Leu Thr Thr 
380 

Glu Val Gin Lys 
395 

Asp Gly He Met 
410 



lie Pro 

Gin Gly 
430 

Pro Glu 
445 

Ala Gin 
Thr Tyr 
Gly Met 



Ser Ser 
510 

Phe Leu 
525 



4fc 



sn lie 



er Trp 

Phe Thr 

Glu Asn 
590 

Asn Gly 
605 

Asp Gin 
Lys Val 
Trp Phe 



Ser Gly 
670 

Lys Arg 
685 



Leu Leu Pro 
415 

Thr Asn Gly 



Ser Asp Lys 



Thr Ala Ser 
465 

Glu Val Glu 
480 

Leu Thr Arg 
495 

Ser Gin Ala 



Gin Gly Glu 



Val Tyr Arg 
545 

Ser Gly Asn 
560 

Val Asn Phe 
575 

Arg Gin Glu 



Phe Ser Gly 



Lys Asn Thr 
625 

Gin Gly Gly/ 
640 

Ala Tyr j6ln 
655 

Asn G^y Asn 



Glu Thr Ser 
420 

Gly Thr Ala 
435 

Lys Asp Ala 
450 



Glu Ser Gly Asn Asn Gin Ala Asn 

425 

Phe Thr Arg Lys Phe Asp His Thi 
440 

Gin Ala Gly Thr Gin Thr Asn/fely 
455 / 460 



Asn Thr Ala Gly Asp Thr Asn Gly Lys /thr Lys 

470 / 475 

Val Cys Cys Ser Asn Leu Asn Tyr zeu Lys Tyr 
485 /490 



Lys Asn Ser 
500 

Asp Ala Lys 
515 

Arg Thr Asp 

530 

Gly Ser Trp 

Ala Ser Asp 

Gly Glu Lysy 
58( 

Ala Thr Phe 

595, 

Thr A/a Lys 
610 

Thr Arg Thr 
Phe Tyr Gly 



Lys Ser Ala Met Gin Ala Gly Glu 



Thr Glu Gin ykl Gly Gin Ser Met 



Glu Lys 
Tyr 



Lys 



>0 
Glu 



Gly Asp Lys 
660 

Ser Ala Ser 
675 

Val Gin 
690 



Lys lie 

Thr lie 

Thr Ala 

Pro Lys 
630 

Pro Lys 
645 

Gin Thr 
Ser Ala 



!0 

Lu He 
*5 

His He 

Gly Gly 

Thr Gly 

Asp Gly 
600 

Glu Leu 
615 

Ala Tyr 
Ala Glu 
Glu Asn 



Thr Val 
680 



Pro Ser Glu Gin 
540 

Ala Ser Ser Thr 
555 

Asn Arg Ala Glu 
570 

Thr Leu Thr Ala 
585 

Lys He Glu Gly 



Gly Phe Asp Leu 
620 

He Thr Asp Ala 
635 

Glu Leu Gly Gly 
650 

Thr Thr Val Ala 
665 

Val Phe Gly Ala 



INFORMATION FOR SEQ ID NO: 40: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 199 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 40: 



Thr Lys Asp Lys Leu Glu Asn Gly Ala Ala Ala Ser/ 
15 10 



Ser Thr Gly 

15 



Ala Ala Ala Ser Gly Gly Ala Ala Asp Met Pro/Ser 
20 25 



Glu Asn Gly Lys 
30 



Leu Thr Thr Val Leu Asp Ala Val Glu Leu, 
35 40 



jys Ser Gly Gly Lys Glu 
45 



Val Lys Asn Leu Asp Asn Phe Ser Asn /Ala Ala Gin 
50 55 / 60 



Leu Val Val Asp 



Gly lie Met lie Pro Leu Leu Pro JLys Asn Ser Glu 
65 70 / 75 



Ser Glu Ser Asn 
80 



Gin Ala Asp Lys Gly Lys Asn Gly Gly Thr 

85 / 90 



Ala Phe Thr Arg Lys Phe 

95 



Glu His Thr Pro Glu Ser Asp Lys Lys Asp Thr Gin 
100 / 105 

Glu Asn Gly Asn Pro A/a Ala Ser Asn Thr Ala Gly 
115 / 120 

Lys Thr Lys Thr Tyf Glu Val Glu Val Cys Cys Ser 
130 / 135 140 



Ala Gly Thr Ala 
110 

Asp Thr Asn Gly 
125 

Asn Leu Asn Tyr 



Leu Lys Tyr Gly/ Met Leu Thr Arg Lys Asn Ser Lys 
145 / 150 155 



Ser Ala Met Gin 
160 



Ala Gly Glu /sn Gly Ser Leu Ala Asp Ala Lys Thr 

165 170 

Gin Ser M^t Phe Leu Gin Gly Glu Arg Thr Asp Glu 
180 185 



Glu Gin Val Glu 
175 

Lys Glu lie Pro 
190 



Lys G/u Gin Gin Asp lie Val 
195 



) INFORMATION FOR SEQ ID NO: 41: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 198 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:41: 



Thr 

1 

Ala 



Leu 



Val 



Gly 
65 

> Gin 



Asp 
Thr 
Lys 



Leu 
145 

Ala 



Lys Asp Lys Thr Glu Asn Gly Ala 
5 

Ala Ala Ser Asn Gly Ala Ala Gly 
20 25 

Thr Thr Val Leu Asp Ala Val Glu 
35 40 

Gin Lys Leu Asp Asn Phe Ser Asn 
50 55 

lie Met lie Pro Leu Leu Pro ,dlu 

70 

Ala Asn Gin Gly Thr Asn Gly Gly 
85 

His Thr Pro Glu Ser A^p Lys Lys 
100 / 105 



Asn Gly Ala Gin 
115 



Ala Ser Asn 
120 



Thr Lys Thr Ty^r Glu Val Glu Val 
130 / 135 

Lys Tyr Giy' Met Leu Thr Arg Lys 

150 

Gly Glu' Ser Ser Ser Gin Ala Asp 
165 



Val Ala 
10 

Thr Ser/ 

Leu/Lys 

.la Ala 

Thr Ser 
75 

Thr Ala 
90 

Asp Ala 
Thr Ala 
Cys Cys 



Asn Ser 
155 

Ala Lys 
170 



Gin Ser/ Met Phe Leu Gin Gly Glu Arg Thr Asp 
180 185 

Ser/ Glu Gin Asn lie Val 
195 



Ser/ Gly Gly 

Ser Glu Asn 
30 

Leu Gly Asp 
45 

Gin Leu Val 
60 

Glu Ser Gly 

Phe Thr Arg 

Gin Ala Gly 
110 

Gly Asp Thr 
125 

Ser Asn Leu 
140 

Lys Ser Ala 
Thr Glu Gin 



Glu Lys Glu 
190 



Thr Asp 
15 

Ser Lys 
Lys Glu 
Val Asp 



Asn Asn 
80 

Lys Phe 
95 

Thr Gin 



Asn Gly 
Asn Tyr 



Met Gin 
160 

Val Gly 
175 

lie Pro 



) INFORMATION FOR SEQ ID NO: 42: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 199 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 42: 



Thr Lys Asp Asn Thr Ala Asn Gly Asn 
1 5 

Thr Asp Ala Ala Ala Ser Asn Gly Ala 
20 25 

Gly Lys Leu Thr Thr Val Leu Asp Ala 
35 40 

Lys Lys lie Lys Asn Leu Asp Asn Phe 
50 55 

Val Asp Gly lie Met lie Pro Leu Leu 
65 70 

Asn Asn Gin Ala Asn Gin Gly Thr 

85 

Lys Phe Ala His Thr Pro Lys S^r Asp 
100 / 105 

Thr Ala Ala Asn Gly Asp GYn Ala Ala 
115 / 120 

Asn Gly Lys Thr Lys Thf Tyr Glu Val 
130 / 135 

Asn Tyr Leu Lys Tyi/ Gly Leu Leu Thr 
145 / 150 

Gly Glu Gly Gly/Asn Gly Ser Gin Thr 

165 



Thr Ala 
10 

Ala Gly 
Val Gli 



>ro Glu 
75 

Gly Gly 
90 



Ala A] 
Thi? Ser 



Leu Thr 
45 

Ala Ala 
60 

Ala Ser 



Thr Ala 



Glu Lys Asp Thr 
Ser Asn 
Glu Val 



Thr Ala 
125 



Arg Lys 
155 

Ala Ala 
170 



Cys Cys 
140 

Thr Ala 
Ala Gin 



Gly Ala Gin /Ser Met Phe Leu Gin Gly Glu Arg Thr Asp 
180 185 

lie Pro ^er Glu Gin Asn Val 
195 



Ser Gly Gly 
15 

Ser Glu Asn 
30 

Leu Asn Asp 



Gin Leu Val 



Glu Ser Gly 
80 

Phe Thr Arg 
95 

His Ala Gly 
110 

Gly Asp Thr 



Ser Asn Leu 



Gly Asn Thr 
160 

Thr Ala Gin 
175 

Glu Lys Glu 
190 



t 



t 



TAC GGG CCC AAA GCC GAA 
Tyr Gly Pro Lys Ala Glu 
50 655 



ATC ACA GAT GCC AAG GTA AAG GGC GGT 
lie Thr Asp Ala Lys Val Lys Gly Gly 

^ GAG TTG GGC GGA TGG TTT GCC TAT TOG GAC GAT AAA CAA ACG AAA AAT 
Glu Leu Gly Gly Trp Phe Ala Tyr Sfer Asp Asp Lys Gin Thr Lys Asn 
660 /665 670 

GCA ACA GAT GCA TCC GGC AAT GGA AAT TCA GCA AGC AGT GCA ACT GTC 
Ala Thr Asp Ala Ser Gly Asn/Gly Asn Ser Ala Ser Ser Ala Thr Val 
675 / 680 685 

GTA TTC GGT GCG AAA CGC /CAA CAG CCT GTG CAA TAAACCAAGG CGGATAC 
Val Phe Gly Ala Lys Arg^ Gin Gin Pro Val Gin 
690 / 695 



(2) INFORMATION FOR SEQ ID NO: 10: 

(i) SEQUENCE CHARACTERISTICS: 

0 LENGTH: 699 amino acids 
TYPE: amino acid 
(D) TOPOLOGY: linear 




1728 



1776 



1824 



1872 




GCG CAG AGT ATG TTC CTC CAA GGC GAG CGC ACC GAT GAA AAC AAG ATT 
Ala Gin Ser Met Phe Leu Gin Gly Glu Arg Thr Asp Glu Asn Lys lie 
530 535 540 

CCA AGC GAG CAA AAC GTC GTT TAT CGG GGG TCT TGG TAC GGG CAT ATT 
Pro Ser Glu Gin Asn Val Val Tyr Arg Gly Ser Trp Tyr Gly His lie 
545 550 555 560 

GCC AGC AGC ACA AGC TGG AGC GGC AAT GCT TCT GAT AAA GAG GGC GG( 
Ala Ser Ser Thr Ser Trp Ser Gly Asn Ala Ser Asp Lys Glu Gly G]Ly 

565 570 575 

AAC AGG GCG GAA TTT ACT GTG AAT TTT GGC GAG AAA AAA ATT ACC GGC 
Asn Arg Ala Glu Phe Thr Val Asn Phe Gly Glu Lys Lys lie TAr Gly 
580 585 590. 

ACG TTA ACC GCT GAA AAC AGG CAG GAG GCA ACC TTT ACC ATT GAT GGT 
Thr Leu Thr Ala Glu Asn Arg Gin Glu Ala Thr Phe Thr/Ile Asp Gly 
595 600 60J! 

AAG ATT GAG GGC AAC GGT TTT TCC GGT ACG GCA AAA ACT GCT GAA TTA 
Lys lie Glu Gly Asn Gly Phe Ser Gly Thr Ala Lys' Thr Ala Glu Leu 
610 615 620 

GGT TTT GAT CTC GAT CAA AAA AAT ACC ACC CGC 7 ACG CCT AAG GCA TAT 
Gly Phe Asp Leu Asp Gin Lys Asn Thr Thr Arg Thr Pro Lys Ala Tyr 
625 630 635 640 



1920 



1968 



2016 



2064 



2114 



(ii)/ MOLECULE TYPE: protein 



t 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10: 

Cys Leu Gly Gly Gly Gly Gly Ser Phe Asp Leu Asp Ser Val Asp Thr 
15 10 15 

Glu Ala Pro Arg Pro Ala Pro Lys Tyr Gin Asp Val Ser Ser Glu Lys, 
20 25 30 

Pro Gin Ala Gin Lys Asp Gin Gly Gly Tyr Gly Phe Ala Met Arg ,Leu 
35 40 45 

Lys Arg Arg Asn Trp Tyr Pro Ser Ala Lys Glu Asn Glu Val y&s Leu 
50 55 60 

Asn Glu Ser Asp Trp Glu Thr Thr Gly Leu Pro Ser Asn Pro Lys Asn 
65 70 75 / 80 

Leu Pro Glu Arg Gin Lys Ser Val lie Asp Gin Val Gin Thr Asp Gly 

85 90 / 95 

Asp Ser Asn Asn Ser Asn lie Tyr Ser Ser Pro Tyr' Leu Thr Gin Ser 
100 105 / 110 

Asn His Gin Asn Gly Asn Thr Gly Asn Gly Va]/Asn Gin Pro Lys Asn 
115 120 / 125 

Glu Val Thr Asp Tyr Lys Asn Phe Lys Tyr/val Tyr Ser Gly Trp Phe 
130 135 / 140 



Tyr Lys His Ala Lys Arg Glu Val Asn/Leu Ala Val Glu Pro Lys lie 
.<145 150 / 155 160 



a Lys Asn Gly Asp Asp Gly Tyr/ile Phe Tyr His Gly Lys Asp Pro 



Ser Arg Gin Leu Pro Ala Ser y 
180 



Lys lie Thr Tyr Lys Gly Val Trp 
185 190 



His Phe Ala Thr Asp Thr yLys Arg Gly Gin Lys Phe Arg Glu lie lie 
195 / 200 205 



Gin Pro Ser Lys Asn 
210 



Gly Asp Arg Tyr Ser Gly Phe Ser Gly Asp 
215 220 



Asp Asp Glu Gin 
225 



Ser Asn Lys Asn Glu Ser Met Leu Lys Asp Gly 
230 235 240 



His Glu Gly ^Tyr Gly Phe Ala Ser Asn Leu Glu Val Asp Phe Asp Asn 

245 250 255 



Lys Lys L4u Thr Gly Lys Leu lie Arg Asn Asn Ala Asn Gin Asn Asn 
260 265 270 



Asn Thr 



Thr Leu 
290 

Pro Lys 
305 



Asn Asn 
275 

Lys Gly 
Asn Asp 



Ser Ser Leu Ser 



Asp Lys 
Asn Arg 



Gly Glu 
310 

Gly Gly 
325 



His Thr Thr Gin 
280 

Phe Ser Gly Lys 
295 

Thr Lys Glu His 



Phe Phe Gly Pro 
330 



Phe Arg 
Lys Thr 



Phe Leu 
340 

Lys Asp 

355 



Ser Asn Asp Gin Lys Val 

345 



Gly Thr 
370 



Asp Ala 
Lys Leu 
Gly Thr Ala He 



Asn Ser 
385 



Lys Pro 
Ala Ala 



Thr Thr 
390 

Lys Asn 
405 



Ala Asn Gly Asn 
360 



Tyr Tyr Ser Leu Asp Ala 
285 

Ala Glu Ala Thr Asp Lys 
300 

Pro Phe Val Ser Asp 

315 /320 

Gin Gly Glu Glu I^u Gly 

\5 

Ala Val Val G,^y Ser Ala 
t50 

Thr Ala Gafu Ala Ser Gly 



Val Val 
Lys Asn 



Tyr Lys 
450 

Gin Thr 
465 



Asp Gly 
420 

Asn Gin 
435 

Thr Thr 
Val Thr 



He Met He Pro 



Ala Asn Gly Lys 



Pro Asp 
Tyr Thr 



Gly Gly 
470 

Thr L\ 
485 




Ser Gly Gly Ala 
375 

Val Leu Asp Ala 



Leu Asp Asn Phe Ser Asn 



Pro Gin 

Gin Gly' Lys Asn Gly Gly 



Pro /Lys Asn Asp 
45! 

lr Gin Thr Ala 



Asp Lys 
460 

Ser Asn 
475 



Thr Tyr Glu Val Glu Val 
490 



Thr Ser Ser Glu 



Leu Thr His Gly 
400 

Ala Ala Gin Leu 
415 

Asn Ser Thr Gly 
430 

Thr Ala Phe He 
445 

Asp Thr Lys Ala 



Thr Ala Gly Asp 
480 

Cys Cys Ser Asn 
495 



Leu Asn 



Thr Val 



Ala Gin 
530 

Pro Ser 
545 



Tyr Leu 
500 

Gly Ser 
515 



Lys/ Tyr 
ly Asn 



Gly Leu Leu Thr Arg Lys 
505 

Ser Ser Pro Thr Ala Ala 
520 



Ser Met Phe Leu 



Asn Val 
550 



Gin Gly Glu Arg 

535 

Val Tyr Arg Gly 



Thr Asp 
540 

Ser Trp 
555 



Thr Ala Gly Asn 
510 

Ala Gin Thr Asp 
525 

Glu Asn Lys He 



Tyr Gly His He 
560 



Ala 



Asn 



Thr 



Lys 



Gly 
625 

He 



Glu 



Ala 



Val 



Ser Ser Thr Ser Trp Ser Gly Asn Ala Ser Asp 
565 570 

Arg Ala Glu Phe Thr Val Asn Phe Gly Glu Lys 
580 585 

Leu Thr Ala Glu Asn Arg Gin Glu Ala Thr Phe 
595 600 

He Glu Gly Asn Gly Phe Ser Gly Thr Ala Lys 
610 615 620 

Phe Asp Leu Asp Gin Lys Asn Thr Thr Arg Thr 

630 635 

Thr Asp Ala Lys Val Lys Gly Gly Phe Tyr Gly 
645 650 

Leu Gly Gly Trp Phe Ala Tyr Ser Asp Asp Lys 
660 665 

Thr Asp Ala Ser Gly Asn Gly Asn Ser A/a Ser 
675 680 

Phe Gly Ala Lys Arg Gin Gin Pro Val Gin 
690 695 



Lys Glu Gly Gly 
575 

Lys He Thr Glj 
590 

Thr He Asp/Gly 
605 

Thr Ala /Glu Leu 



Pro ^ys Ala Tyr 
640 

:o Lys Ala Glu 
655 

Gin Thr Lys Asn 
670 

Ser Ala Thr Val 
685 



(2) INFORMATION FOR SEQ ID NO: 11: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 198 amino/acids 

(B) TYPE: amino aci< 

(C) STRANDEDNESS : 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: pe/tide 

(vi) ORIGINAL SOURCE; 

(A) ORGANISM: /n. meningitidis 

(B) STRAIN: 1M2169 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 11: 

Thr Lys Asp Jf/s Leu Glu Asn Gly Ala Ala Ala Ser Gly Ser Thr Gly 
1/5 10 15 

Ala Ala Aya Ser Gly Gly Ala Ala Gly Thr Ser Ser Glu Asn Ser Lys 
20 25 30 

Leu Thr/ Thr Val Leu Asp Ala Val Glu Leu Thr Leu Asn Asp Lys Lys 
35 40 45 



lie Lys Asn Leu Asp Asn Phe Ser Asn Ala Ala 
50 55 

Gly lie Met lie Pro Leu Leu Pro Lys Asp Ser 
65 70 75 

Gin Ala Asp Lys Gly Lys Asn Gly Gly Thr Glu 

85 90 

Glu His Thr Pro Glu Ser Asp Lys Lys Asp Ala 
100 105 

Thr Asn Gly Ala Gin Thr Ala Ser Asn Thr Ala 
115 120 

Lys Thr Lys Thr Tyr Glu Val Glu Val Cys Gys 
130 135 

Leu Lys Tyr Gly Met Leu Thr Arg Lys Adn Ser 
145 150 / 155 

Ala Gly Gly Asn Ser Ser Gin Ala Asp Ala Lys 

165 / 170 

Gin Ser Met Phe Leu Gin Gly Glir Arg Thr Asp 
180 / 185 

Thr Asp Gin Asn Val Val 
195 



Gin Leu Val Val/Asp 
60 

Glu Ser Gly/Asn Thr 

80 

Phe Thr/Arg Lys Phe 
95 

Gln^la Gly Thr Gin 
110 

\ly Asp Thr Asn Gly 
125 

Ser Asn Leu Asn Tyr 
140 

Lys Ser Ala Met Gin 

160 

Thr Glu Gin Val Glu 
175 

Glu Lys Glu lie Pro 
190 



INFORMATION FOR SEQ ID HO:A.2: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 198 ajhino acids 

(B) TYPE: amino ^cid 

(C) STRANDEDNESJ 

(D) TOPOLOGY: Ifinear 

(ii) MOLECULE TYPE /peptide 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: N. meningitidis 

(B) STRAIN: 6940 

(xi) SEQUENCE/DESCRIPTION: SEQ ID NO: 12: 



Thr Lys Asn Lys Thr Glu Asn Gly Ala 
1 / 5 

Ala Ala ^la Ser Asn Gly Ala Ala Gly 
20 25 

Leu ThV Thr Val Leu Asp Ala Val Glu 
35 40 



Val Ala Ser Gly Gly Thr Asp 
10 15 

Thr Ser Ser Glu Asn Ser Lys 

30 

Leu Lys Leu Gly Asp Lys Glu 
45 



Val Gin Lys Leu Asp Asn Phe Ser Asn 
50 55 



Ala Ala Gin Leu Val Val Asp, 
60 



Gly lie Met lie Pro Leu Leu Pro Glu 
65 70 



Ala Ser Glu Ser Gly Asn Asn 
75 / 80 



Gin Ala Asn Gin Gly Thr Asn Gly Gly 

85 



Thr Ala Phe Thr Arg Lys Phe 
90 /95 



Asp His Thr Pro Glu Ser Asp Lys Lys 
100 105 



Asp Ala Gin Ala Gly Thr Gin 



Thr Asn Gly Ala Gin Thr Ala Ser Asn 
115 120 



Thr Ala Gly Asp/ Thr Asn Gly 
12J 



Lys Thr Lys Thr Tyr Glu Val Glu Val 
130 135 



Cys Cys Ser ^Asn Leu Asn Tyr 
140/ 



Leu Lys Tyr Gly Met Leu Thr Arg Lys 
145 150 



Asn Ser Lys Ser Ala Met Gin 
155 / 160 



Ala Gly Glu Ser Ser Ser Gin Ala Asp 

165 



Ala Lys Thr Glu Gin Val Glu 
170 / 175 



Gin Ser Met Phe Leu Gin Gly Glu Arg 
180 185 



Thj? Asp Glu Lys Glu lie Pro 

190 



Ser Glu Gin Asn lie Val 
195 

INFORMATION FOR SEQ ID NO: 13: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 198 amino aqids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: n/ meningitidis 

(B) STRAIN: 22/3 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13: 



Thr Lys Asp Lyg Thr Glu Asn Gly Ala 
1 / 5 



Val Ala Ser Gly Gly Thr Asp 
10 15 



Ala Ala Ala 7 Ser Asn Gly Ala Ala Gly 
20 25 



Thr Ser Ser Glu Asn Ser Lys 

30 



Leu Thjr Thr Val Leu Asp Ala Val Glu 
35 40 



Leu Lys Leu Gly Asp Lys Glu 
45 



Val Gin Lys Leu Asp Asn Phe Ser Asn Ala Ala Gin Leu Val Val 
50 55 60 

Gly lie Met lie Pro Leu Leu Pro Glu Ala Ser Glu Ser Gly Aafi Asn 
65 70 75 / 80 

Gin Ala Asn Gin Gly Thr Asn Gly Gly Thr Ala Phe Thr Ar^ Lys Phe 

85 90 / 95 



Asp His Thr Pro Glu Ser Asp Lys Lys Asp Ala Gin 
100 105 



AljA Gly Thr Gin 
110 



Ala Asn Gly Ala Gin Thr Ala Ser Asn Thr Ala Gly Asp Thr Asn Gly 
115 120 / 125 

Lys Thr Lys Thr Tyr Glu Val Glu Val Cys Cys/Ser Asn Leu Asn Tyr 
130 135 / 140 

Leu Lys Tyr Gly Met Leu Thr Arg Lys Asn /Ser Lys Ser Ala Met Gin 
145 150 / 155 160 

Ala Gly Glu Ser Ser Ser Gin Ala Asp Ala Lys Thr Glu Gin Val Gly 

165 /170 175 

Gin Ser Met Phe Leu Gin Gly Glu Arg Thr Asp Glu Lys Glu lie Pro 
180 185 190 

Ser Glu Gin Asn lie Val 
195 

INFORMATION FOR SEQ ID NO:14r/ 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 198 amin6 acids 

(B) TYPE: amino aci 

(C) STRANDEDNESS : 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Vi) ORIGINAL SOURCI 

(A) ORGANISM/ N. meningitidis 

(B) STRAIN: /fc708 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14: 

Thr Gin Asp Lys Pro Arg Asn Gly Ala Val Ala Ser Gly Gly Thr Gly 
1/5 10 15 

Ala Ala Aijg Ser Asn Gly Ala Ala Gly Gin Ser Ser Glu Asn Ser Lys 
20 25 30 



Leu Thr/ Thr Val Leu Asp Ala Val Glu Leu Thr Leu Asn Asp Lys Lys 
35 40 45 



Ala Ala Gin Leu Val Val Asp 
60 



Ala Ser Glu Ser Gly 
75 

Thr Ala Phe Thr Arg 
90 



Asp Thr Gin Ala Gly 

110 

Thr Ala Gly Asp Ala 



Cys Cys Sesr Asn Leu 
40 



Lys Ser Ala 



Ala/Lys Thr Glu Gin 



Thr Ala 
Asn Gly 
Asn Tyr 



Met Gin 
160 

Val Gly 
175 



hr Asp Glu Lys Glu lie Pro 

190 




lie Lys Asn Leu Asp Asn Phe Ser Asn 

50 55 

Gly lie Met lie Pro Leu Leu Pro Glu 
65 70 

Gin Ala Asn Gin Gly Thr Asn Gly Gly 

85 

Asn His Thr Pro Lys Ser Asp Glu Lys 
100 105 

Glu Asn Gly Asn Pro Ala Ala Ser Asn 
115 120 

Lys Thr Lys Thr Tyr Glu Val Glu Val 
130 135 

Leu Lys Tyr Gly Met Leu Thr Arg Lys 
145 150 

Ala Gly Glu Ser Ser Ser Gin Ala Asp 

165 

Gin Ser Met Phe Leu Gin Gly Glu Arg 
180 185; 



Asn Asp Gin Asn Val Val 
195 



(2) INFORMATION FOR SEQ ID NO: 15: 

(i) SEQUENCE CHARACTERISTICS/ 

(A) LENGTH: 211 amino y&cids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : 

(D) TOPOLOGY: line 

(ii) MOLECULE TYPE: peptide 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: rf. meningitidis 

(B) STRAIN: M978 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO 



Thr Gin Asp 
1 



'Ala Ala Asn Gly Asn 

5 



Thr Ala Ala Ala Ser 
10 



Gly Gly 
15 



Thr Asp Ala Ala Ala Ser Asn Gly Ala 
'20 25 

Ser Lys L^u Thr Thr Val Leu Asp Ala 

40 



Ala Gly Thr Ser Ser Glu Asn 

30 

Val Glu Leu Thr Leu Asn Asp 
45 



Lys Lys lie Lys Asn Leu Asp Asn Phe 
50 55 



Ser Asn Ala 
60 



Ala Gin Leu Val, 



Val Asp Gly lie Met lie Pro Leu Leu 
65 70 



Pro Glu Thr 
75 



Ser Glu Ser yGly 
80 



Ser Asn Gin Ala Asp Lys Gly Lys Lys 

85 



Gly Lys Asn 
90 



Gly Lys Asn Gly 

'95 



Gly Thr Asp Phe Thr Tyr Lys Thr Thr Tyr Thr Pro 
100 105 



Lys A^n Asp Asp 
10 



Lys Asp Thr Lys Ala Gin Thr Gly Ala Ala Gly Ser 
115 120 



Sef Gly Ala Gin 
5 



Thr Asp Leu Gly Lys Ala Asp Val Asn 
130 135 



Gly Gly Lys 
140 



Ala Glu Thr Lys 



Thr Tyr Glu Val Glu Val Cys Cys Ser 
145 150 



Asn Leiy Asn 

li 



Tyr Leu Lys Tyr 
160 



Gly Met Leu Thr Arg Lys Asn Ser Lys 

165 



Ser/Ala Met 



Gin Ala Gly Gly 
175 



Asn Ser Ser Gin Ala Asp Ala Lys Thr/Glu Gin Val 
180 181 



Glu Gin Ser Met 
190 



Phe Leu Gin Gly Glu Arg Thr Asp /Glu Lys Glu lie 
195 20( 

Asn Val Val 
210 



Pro Asn Asp Gin 
205 



(2) INFORMATION FOR SEQ ID NO:/6: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 200 ajftino acids 

(B) TYPE: amino yacid 

(C) STRANDEDNESf 

(D) TOPOLOGY: /inear 

(ii) MOLECULE TYPE/ peptide 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: N. meningitidis 

(B) STRAIN: 1610 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 16: 



Lys Arg Asp Lys Ala Glu Ser Gly Gly 
1 / 5 



Gly Asn Gly Ala Ser Gly Gly 
10 15 



Thr Asp Ala Ala Ala Ser Asn Gly Ala 
20 25 



Ala Gly Thr Ser Ser Glu Asri 

30 



Ser Lys Leu Thr Thr Val Leu Asp Ala 
35 40 

Lys Glu Val Lys Asn Leu Asp Asn Phe 
50 55 

Val Asp Gly lie Met lie Pro Leu Leu 
65 70 

Asn Thr Gin Ala Asp Lys Gly Lys Asn 

85 



Val Glu Leu Lys 
45 

Ser Asn Ala Ala 
60 

Pro Lys Asp Ser 
75 

Gly Gly Thr Lys 
90 



Ser Gly Gly 
Gin Leu/^al 



Lys Phe Glu His Thr Pro Glu Ser Asp Lys Lys Asp Ala 
100 105 



Thr Gin Thr Asn Gly Ala Gin Thr Ala 
115 120 

Asn Gly Lys Thr Lys Thr Tyr Glu Val 
130 135 

Asn Tyr Leu Lys Tyr Gly Leu Leu Thr 
145 150 

Gly Glu Gly Gly Asn Gly Ser Gin Thi 

165 



Ser Asn Thr Ala 
125 

Glu Val Cys Cys 
140 

Ar^ Lys Thr Ala 
155 

Ala Ala Ala Gin 
170 



Gly Ala Gin Ser Met Phe Leu Gin /Gly Glu Arg Thr Asp 
180 /185 

lie Pro Ser Glu Gin Asn Val Val 
195 /200 



'he Thr Arg 
95 

Gin Ala Gly 
110 

Gly Asp Thr 



Ser Asn Leu 



Gly Asn Thr 
160 

Thr Ala Gin 
175 

Glu Lys Glu 
190 



INFORMATION FOR SEQ ID NO:,17: 

(i) SEQUENCE CHARACTER] 

(A) LENGTH: 200 amino acids 

(B) TYPE: amino /acid 

(C) STRANDEDNES 

(D) TOPOLOGY: /linear 

(ii) MOLECULE TYPE: peptide 

(Vi) ORIGINAL SGlURCE: 

(A) ORGANISM: N. meningitidis 

(B) STRAIN: 867 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 17: 

Thr Lys Asp Lys Pro Arg Asn Gly Ala Val Ala Ser Gly Gly Thr Asp 
1/5 10 15 



Ala Ala Ala Ser Asn Gly Ala Ala Gly 
20 25 

Leu Thr Thr Val Leu Asp Ala Val Glu 
35 40 

lie Lys Asn Leu Asp Asn Phe Ser Asn 
50 55 

Gly lie Met lie Pro Leu Met Pro Glu 
65 70 

Gin Ala Asp Leu Gly Leu Asn Gly Gly 

85 

Asp His Thr Pro Lys Ser Asp Glu Lys 
100 105 

Thr Asn Gly Ala Gin Thr Ala Ser Gly 
115 120 

Gin Ala Gly Lys Thr Tyr Ala Val Glu 
130 135 



Thr Ser Ser Glu 
Leu Thr 
Ala Ala 



Leu Asn 
45 



Thr Ser 
75 

Thr Ala 
90 

Asp Thr 
Thr Ala 
Val Cys 



Gin Leu 
60 

Glu Ser 
Phe Thr 
Ala 



Gly Val 
125 

Cys Ser 
140 



Tyr Leu Lys Thr Gly Leu Leu Thr 
145 150 



Arc 



Lys Thr 
155 



Gly Ser Gly Asn Gly Ser Ser Thr/Ala 

165 

Ala Gin Ser Met Phe Leu Gin /6ly Glu 
180 / 185 

Pro Lys Glu Gin Gin Asp lie Val 
195 / 200 

INFORMATION FOR SEQ ID/NO:18: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 198 amino acids 

(B) TYPE: amano acid 

(C) STRANDI 

(D) TOPOLOGY: linear 

(ii) MOLECULE /TYPE : peptide 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: N. meningitidis 

(B) /STRAIN: S3032 



Ala Asp 
Gin Thr 
Arg Thr Asp Glu 



Ala Ala 
170 



Asn Gly Lys 
30 

Asp Lys Lys 
Val Val Ala 



Ly Asn Asn 
80 

Arg Lys Phe 
95 

Gly Thr Pro 
110 

Thr Gly Gly 



Asn Leu Asn 



Asn Thr Val 
160 

Ala Gin Gly 
175 

Lys Glu lie 
190 



(Xi) 



EQUENCE DESCRIPTION: SEQ ID NO: 18: 



Thr Lys Asp Lys Pro Ala Asn Gly Asn Thr Ala Glu Ala 
15 10 

Thr Asp Ala Ala Ala Ser Gly Gly Ala Ala Gly Thr Ser 
20 25 

Ser Lys Leu Thr Thr Val Leu Asp Ala Val Glu Leu Thr 
35 40 45 

Thr Ala lie Lys Asn Leu Asp Asn Phe Ser Asn Ala Ala 
50 55 60 



Ser Gly Gly 
15 

Ser Glu 
30 

His &ly Gly 



sin Leu Val 



Val Asp Gly lie Met lie Pro Leu Leu 
65 70 

Asn Asn Gin Pro Asp Gin Gly Lys Asn 

85 

Leu Thr Thr Tyr Thr Pro Lys Asn Asp 
100 105 

Thr Val Thr Gly Gly Thr Gin Thr Ala 
115 120 



Pro Gin 
75 



Asn 
r Ala 

Asp X>ys Asp Thr 



Gly Gly 
90 



>er Asn 



Thr Ala 
125 



Thr Gly Lys 
80 

Phe lie Tyr 

95 

Lys Ala Gin 
110 

Gly Asp Ala 



Asn Gly Lys Thr Lys Thr Tyr Glu tfal Glu Val Cys Cys 
130 135 / 140 



Ser Asn Leu 



Asn Tyr Leu Lys Thr Gly Leu Lieu Thr Arg Lys Thr Ala 

145 150 / 155 

Val Gly Ser Gly Asn Ser Se'r Pro Thr Ala Ala Ala Gin 

165 / 170 



Gly Asn Thr 
160 

Thr Asp Ala 
175 



Gin Ser Met Phe Leu GLrf Gly Glu Arg Thr Asp Glu Asn 
180 / 185 



Lys lie Pro 
190 



Ser Glu Gin Asn Va]/ Val 
195 



(2) INFORMATION FOR J5EQ ID NO: 19: 

( i ) SEQUENCE /CHARACTERISTICS : 

(A) LENGTH: 195 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : 

(D) /TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(vi) /) RIGINAL SOURCE: 

(A) ORGANISM: N. meningitidis 

(B) STRAIN: 891 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 19: 



Thr Lys Asp Lys Pro Gly Asn Gly Ala Arg Leu Gin 
1 5 10 

Gly Thr Ser Asn Gly Ala Ala Gly Gin Ser Ser Glu 
20 25 

Thr Thr Val Leu Asp Ala Val Glu Leu Lys Leu Gly 
35 40 

Gin Lys Leu Asp Asn Phe Ser Asn Ala Ala Gin Leu 
50 55 60 

lie Met lie Pro Leu Leu Pro Lys Asp Ser Glu Ser 
65 70 75 

Ala Asp Lys Gly Lys Asn Gly Glu Thr Glu Phe Thr 

85 90 

His Thr Pro Glu Ser Asp Glu Lys Asp Ala Gin Alj 
100 105 

Asn Gly Ala Gin Thr Ala Ser Asn Thr Ala Gly/Asp 
115 120 

Thr Lys Thr Tyr Glu Val Asn Leu Cys Ser Asn Leu 
130 135 / 140 

Tyr Gly Leu Leu Thr Arg Lys Thr Ala ply Asn Thr 
145 150 / 155 

Asn Ser Ser -Pro -Thr Ala Ala. Gln_Tnr Ala Gin Gly 

165 / 170 

Phe Leu Gin Gly Glu Arg Thr Asp Glu Lys Glu lie 
180 / 185 

Asn Val Val 
195 

(2) INFORMATION FOR SEQ ID JTO:20: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: zy base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 



Ala Ala Arg Cys 
15 

Asn Ser Lys 
30 

Asp Lys G^u Val 
45 

Val Val/ Asp Gly 



Gly ^ys Asn Gin 
80 

A/g Lys Phe Glu 
95 

Gly Thr Pro Ser 
110 

Thr Asn Gly Lys 
125 

Asn Tyr Leu Lys 



Gly Glu Gly Gly 
160 

Ala_ Gin Ser Met 
175 

Pro Asn Asp Gin 
190 



(ii) MOLECULE' TYPE: DNA (genomic) 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 
AAACCCGGAT GCGTTGCCAG CGCTGCCGT 



20: 



29 



• 



(2) INFORMATION FOR SEQ ID NO: 21: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 85 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEONESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 21: 
TTTTTTCATG AGATATCTGG CAACATTGTT GTTATCTCTG GCGGTGTTAA 
GTGCCTGGGT GGCGGCGGCA GTTTC 
(2) INFORMATION FOR SEQ ID NO: 22: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 30 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

, (ii) MOLECULE TYPE: DNA (genomic) 

(xi) SEQUENCE DESCRIPTION: SEQ /D NO: 22: 
GTGTTTTTGT TGAGTGCATG - CCTGGGTGGC 
(2) INFORMATION FOR SEQ ID NO:^: 



60 
85 



30 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 40 b/se pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY/ linear 

(ii) MOLECULE TYPE: DNA (genomic) 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 23: 
TGCGCAAGCT TA'CAGTTTGT CTTTGGTTTT CGCGCTGCCG 



40 



(2) INFORMATION FOR SEQ ID NO: 24: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 40 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 24: 
AAAAAGCATG CATAAAAACT ACGCGTTACA CCATTCAAGC 
(2) INFORMATION FOR SEQ ID NO: 25: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 39 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



( 



(ii) MOLECULE TYPE: DNA (genomic) 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 25: 
TATATAAGCT TACGTTGCAG GCCCTGCCGC GTTTTCCCC 
(2) INFORMATION- FOR- SEQ ID Ma: 26: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 29 /base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOG/: linear 

(ii) MOLECULE TYPE: DNA (genomic) 



40 



39 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 26: 
CCCGAATTCT GQZfGTCTGAA GCCTTATTC 
(2) INFORMATION FOR SEQ ID NO: 27: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 28 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



29 



(ii) MOLECULE TYPE: DNA (genomic) 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 27: 
CCCGAATTCT GCTATGGTGC TGCCTGTG 
(2) INFORMATION FOR SEQ ID NO: 28: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 30 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 28: 

CGCATCCAAA ACCGTACCTG TGCTGCCTGA 

(2) INFORMATION FOR SEQ ID NO: 29: 

n (i) SEQUENCE CHARACTERISTICS: 

P , (A) LENGTH: 30 base pairs 



(A 



(B) TYPE: nucleic acid 

(C) STRANDEDNESS: singXe 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA /genomic) 



28 



30 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 29: 
TTTATCACTT TCCGGGGGCA/GGAGCGGAAT 
(2) INFORMATION FOr/sEQ ID NO: 30: 

( i ) SEQUENCE^ CHARACTERISTICS : 

(A) LENGTH: 30 base pairs 

(B) TYPE: nucleic acid 

(C) /STRANDEDNESS: single 
(Djf TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 



30 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 30: 



GTTGGAACAG CAGACAGCGG TTTGCGCCCC 
(2) INFORMATION FOR SEQ ID NO: 31: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 30 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 31: 
GAACATACTT TGTTCGTTTT TGCGCGTCAA 
(2) INFORMATION FOR SEQ ID NO: 32: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 5 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

( (ii) MOLECULE TYPE: peptide 



.(vi) ORIGINAL SOURCE: 

(A) ORGANISM: N. meningitidis 

(B) STRAIN: IM2394 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 32: 

Tyr Lys Gly Thr Trj 

1 5/ 

(2) INFORMATION FOR /SEQ ID NO: 33: 

( i ) SEQUENCE/CHARACTERISTICS : 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) /TOPOLOGY: linear 

(ii) MOI&CULE TYPE: peptide 

(vi) ;0RIGINAL SOURCE: 

(A) ORGANISM: N. meningitidis 

(B) STRAIN: IM2394 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 33: 

Glu Phe Glu Val Asp Phe Ser Asp Lys Thr lie Lys Gly Thr Leu 
15 10 15 

INFORMATION FOR SEQ ID NO: 34: 

(i) SEQUENCE CHARACTERISTICS: / 

(A) LENGTH: 12 amino acids / 

(B) TYPE: amino acid / 

(C) STRANDEDNESS: / 

(D) TOPOLOGY: linear / 

(ii) MOLECULE TYPE: peptide / 

(Vi) ORIGINAL SOURCE: / 

(A) ORGANISM: N. meningitidis / 

(B) STRAIN: IM2394 / 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 34: / 

Glu Gly Gly Phe Tyr Gly Pro Lys Gly Glu /Glu Leu 
1 5 10/ 

INFORMATION FOR SEQ ID NO: 35: / 

(i) SEQUENCE CHARACTERISTICS: / 

(A) LENGTH: 6 amino acids / 

(B) TYPE: amino acid / 

(C) STRANDEDNESS: / 

(D) TOPOLOGY: linear / 

(ii) MOLECULE TYPE: peptide/ 

(vi) ORIGINAL SOURCE: / 

(A) ORGANISM: N. meningitidis 

(B) STRAIN: IM2394 



(xi) SEQUENCE DESCR/PTION: SEQ ID NO: 35: 

Ala Val Phe Gly >Ala Lys 
1 / 5 

INFORMATION FOR SEQ ID NO: 36: 

(i) SEQUENCE CHARACTERISTICS: 

(A) IENGTH: 2125 base pairs 

(B) /TYPE: nucleic acid 
(C/ STRANDEDNESS: single 
6D) TOPOLOGY: linear 

(ii) /MOLECULE TYPE: DNA (genomic) 



(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 1..2067 

(ix) FEATURE: 

(A) NAME/KEY: sig_peptide 

(B) LOCATION: 1..60 

(ix) FEATURE: 

(A) NAME/KEY: mat_peptide 

(B) LOCATION: 61.. 2067 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 36: 



ATG AAC AAT CCA TTG GTA AAT CAG GCT GCT ATG GTG 
Met Asn Asn Pro Leu Val Asn Gin Ala Ala Met Val 
-20 -15 -10 



CCT GTG TTT 
Pro Val Phe 
-5 



48 



TTG TTG AGT GCT TGT CTG GGC GGA GGC GGC AGT TTC GAT CTT GAT TCT 
Leu Leu Ser Ala Cys Leu Gly Gly Gly Gly Ser ,Phe Asp Leu Asp Ser 

1 5/10 



96 



GTC GAT ACC GAA GCC CCG CGT CCC GCG CCA AAG TAT CAA GAT GTT TCT 
Val Asp Thr Glu Ala Pro Arg Pro Ala Pro/Lys Tyr Gin Asp Val Ser 
15 20 / 25 



144 



( TCC GAA ACA CCG CAA GCC CAA AAA GAC/CAA GGC GGA TAC GGT TTT GCA 



Ser Glu Thr Pro Gin Ala Gin Lys Asj 
30 35 



Gin Gly Gly Tyr Gly Phe Ala 
40 



ATG CGC TTC AAG CGG CGG AAT TGG/TAC CCA AAA AAT GAA GAA GAT CAT 
Met Arg Phe Lys Arg Arg Asn Trp Tyr Pro Lys Asn Glu Glu Asp His 
45 50 / 55 60 



192 



240 



AAG GCA TTA TCA GAA GCG GAT/TGG GAG AAG TTA GGT GCG GGT AAG CCA 
Lys Ala Leu Ser Glu Ala Asp Trp Glu Lys Leu Gly Ala Gly Lys Pro 

65 / 70 75 



288 



GAT GAG TTT CCC CAA AGG/AAT GAA ATA TTG AAT ATG ACT GAC GGA ATT 
Asp Glu Phe Pro Gin Arcf Asn Glu lie Leu Asn Met Thr Asp Gly lie 
80 / 85 90 



336 



CTG AGT GAG TCT CTT/CAG CTG GGT GAG GGC GGC AAA AGC CGC GTA GAA 
Leu Ser Glu Ser Lei4 Gin Leu Gly Glu Gly Gly Lys Ser Arg Val Glu 
95 / 100 105 



384 



GGA TAC ACG GAT/ 
Gly Tyr Thr As, 
110 



TTC CAA TAT GTC CGC TCG GGC TAT ATC TAC CGC AAC 
Phe Gin Tyr Val Arg Ser Gly Tyr lie Tyr Arg Asn 
115 120 



432 



GGT GCC AAT AAA ATC GAT TTC CAA AAA AAA ATC GCC CTT TCC GGT CCG 
Gly Ala Asn Lys lie Asp Phe Gin Lys Lys lie Ala Leu Ser Gly Pro 
125 130 135 140 

GAC GGC TAC CTT TTC TAC AAA GGC AGC AAT CCT TCC CAA GCT CTG CCG 
Asp Gly Tyr Leu Phe Tyr Lys Gly Ser Asn Pro Ser Gin Ala Leu Pro, 

145 150 155 

ATG GGT AAG GTA GGT TAT AAA GGT ACT TGG GAT TAT GTA ACC GAT 
Met Gly Lys Val Gly Tyr Lys Gly Thr Trp Asp Tyr Val Thr hsp Ala 
160 165 170 



AAG ATG GGA CAA AAA TTT TCC CAG TTG GCT GGT TTT CCA 
Lys Met Gly Gin Lys Phe Ser Gin Leu Ala Gly Phe Pro 
175 180 185 



GGG GAT 
a Gly Asp 



AGG TAT GGG GCT TTG TCT GCC GAG GAA GCG GAT GTG TTG CGC AAC AAA 
Arg Tyr Gly Ala Leu Ser Ala Glu Glu Ala Asp Val p&i Arg Asn Lys 
190 195 20( 

AGC GAG GCA CAG CAA GGT CAG ACC GAT TTC GGG GTG ACC AGC GAG TTT 
Ser Glu Ala Gin Gin Gly Gin Thr Asp Phe Gly/Leu Thr Ser Glu Phe 
205 210 21J5 220 

GAG GTG GAT TTC GCC GCC AAG ACC ATG ACC jGGC GCG CTC TAC CGC AAT 
Glu Val Asp Phe Ala Ala Lys Thr Met Thr/ Gly Ala Leu Tyr Arg Asn 

225 23 / 6 235 




AAC CGG ATT ACT AAT AAC GAA ACC GAA/ AAT AAA GCC AAA CAA ATT AAA 

Asn Lys Ala Lys Gin lie Lys 



CAC -GGT AAC CGC TTC, .AGC GGC AAG 
£u His Gly Asn Arg Phe Ser Gly Lys 



CJZC AAA AAC GAC GAA ACC AAG GAA CAT CCC 
»ro Lys Asn Asp Glu Thr Lys Glu His Pro 
275 280 

TTT GTT TCC GAC TCG >TCT TCT TTG AGC GGC GGC TTT TTC GGT CCG AAG 
Phe Val Ser Asp Seir Ser Ser Leu Ser Gly Gly Phe Phe Gly Pro Lys 
285 / 290 295 300 



AAC 


CGG 


ATT 


ACT 


( Asn 


Arg 


lie 


Thr 


0 vl,. 






240 


GGT 


TAC 


GAC 


ATT 


Arg 


Tyr 


Asp 


He 






255 




GCA 


ACG 


GCA 


ACC 


Ala 


Thr 


Ala 


Thr 



GGT GAG GAA TT 
Gly Glu Glu 



GGT TTC CGC TTT TTG AGC GAC GAT CAA AAA GTT GCC 
Gly Phe Arg Phe Leu Ser Asp Asp Gin Lys Val Ala 
305 310 315 



GTT GTC 
Val Val 



AGC GCG AAA ACC AAA GAC AAA CTG GAA AAT GGC GCG GCG 
Ly Ser Ala Lys Thr Lys Asp Lys Leu Glu Asn Gly Ala Ala 
320 325 330 



1008 



1056 



GCT TCA GGC AGC ACA GGT GCG GCA GCA TCG GGC GGT GCG GCA GAT ATG 
Ala Ser Gly Ser Thr Gly Ala Ala Ala Ser Gly Gly Ala Ala Asp Met 
335 340 345 

CCG TCT GAA AAC GGT AAG CTG ACC ACG GTT TTG GAT GCG GTT GAG CTG 
Pro Ser Glu Asn Gly Lys Leu Thr Thr Val Leu Asp Ala Val Glu Leu, 
350 355 360 

AAA TCT GGC GGT AAG GAA GTC AAA AAT CTC GAC AAC TTC AGC AAT 
Lys Ser Gly Gly Lys Glu Val Lys Asn Leu Asp Asn Phe Ser Asn 7 Ala 
365 370 375 / 380 



GCC CAA CTG GTT GTC GAC GGC ATT ATG ATT CCG CTC CTG CC 
Ala Gin Leu Val Val Asp Gly lie Met lie Pro Leu Leu 

385 390 



AAG AAT 
Lys Asn 
395 



TCC GAA AGC GAG AGC AAT CAG GCA GAT AAA GGT AAA 
Ser Glu Ser Glu Ser Asn Gin Ala Asp Lys Gly Lys 
400 405 



GGC GGA ACA 
m Gly Gly Thr 
410 



GCC TTT ACC CGC AAA TTT GAA CAC ACG CCG GAA ACT GAT AAA AAA GAC 
Ala Phe Thr Arg Lys Phe Glu His Thr Pro Glu Ser Asp Lys Lys Asp 
415 420 / 425 

ACC CAA GCA GGT ACG GCG GAG AAT GGC AAT CCA GCC GCT TCA AAT ACG 
(Thr Gin Ala Gly Thr Ala Glu Asn Gly Asn Pro Ala Ala Ser Asn Thr 
P v / 430 435 / 440 



GCA GGT GAT ACC AAT GGC AAA ACA AAA 
Ala Gly Asp Thr Asn Gly Lys Thr Lys 
445 450 



_TGT -TCC -AAC -CTC- AAT- -TAT CTG AAA- TAC GGA ATG TTG ACG. CGT AAA. AAC. 
Cys Ser Asn Leu Asn Tyr Leu Lys Tyr Gly Met Leu Thr Arg Lys Asn 

465 / 470 475 

AGC AAG TCC GCG ATG CAG GCA GGC GAA AAC GGT AGT CTA GCT GAC GCT 
Ser Lys Ser Ala Met Gin Ala Gly Glu Asn Gly Ser Leu Ala Asp Ala 
480 / 485 490 



AAA ACG GAA CAA GTT GAA CI 
Lys Thr Glu Gin Val Glu 
495 




TAT GAA GTC GAA GTC TGC 
r Tyr Glu Val Glu Val Cys 
455 460 



AGT ATG TTC CTC CAA GGC GAG CGC ACC 
Ser Met Phe Leu Gin Gly Glu Arg Thr 
500 505 



GAT GAA AAA GAG ATT CCA AAA GAG CAA CAA GAC ATC GTT TAT CGG GGG 
Asp Glu Lys Glu lie Pro Lys Glu Gin Gin Asp lie Val Tyr Arg Gly 
510 / 515 520 

TCT TGG TAC GGG CAT ATT GCC AAC GAC ACA AGC TGG AGC GGC AAT GCT 
Ser Trp Tyr Gly His lie Ala Asn Asp Thr Ser Trp Ser Gly Asn Ala 
525 / 530 535 540 



1200 



1248 




1344 



1440 



1488 



1536 



1584 



1632 



1680 



TCA GAT AGA GAG GGC GGC AAC AGG GCG GAC TTT ACC GTG AAT TTT GGT 
Ser Asp Arg Glu Gly Gly Asn Arg Ala Asp Phe Thr Val Asn Phe Gly 

545 550 555 

ACG AAA AAA ATT AAC GGA ACG TTA ACC GCT GAA AAC AGG CAG GAG GCA 
Thr Lys Lys lie Asn Gly Thr Leu Thr Ala Glu Asn Arg Gin Glu Al< 
560 565 570 

ACC TTT ACC ATT GTG GGC GAT ATT AAG GAC AAC GGC TTT GAA GGT/ACG 
Thr Phe Thr lie Val Gly Asp lie Lys Asp Asn Gly Phe Glu Gly Thr 
575 580 585 

GCG AAA ACT GCT GAC TCA GGT TTT GAT CTC GAT CAA AGC AAT' ACC ACC 
Ala Lys Thr Ala Asp Ser Gly Phe Asp Leu Asp Gin Ser Asn Thr Thr 
590 595 600 



1776 



1824 



1872 



CGC ACG CCT AAG GCA TAT ATC ACA GAT GCC AAG GTG 
Arg Thr Pro Lys Ala Tyr lie Thr Asp Ala Lys Val 
605 610 615 



GGC GGT TTT 
rs Gly Gly Phe 
620 



1920 



TAC GGG CCT AAA GCC GAA GAG TTG GGC GGA TGG TTT GCC TAT CCG GGC 
Tyr Gly Pro Lys Ala Glu Glu Leu Gly Gly Trp Pne Ala Tyr Pro Gly 

625 630 / 635 

I GAT AAA CAA ACG GAA AAG GCA ACG GTT ACA TCC GGC GAT GGA AAT TCA 
Asp Lys Gin Thr Glu Lys Ala Thr Val Thr >ser Gly Asp Gly Asn Ser 
I* J 640 645 / 650 

GCA AGC AGT GCA ACT GTC GTA TTC GGT OCG AAA CGC CAA AAG CCT GTG 
Ala Ser Ser Ala Thr Val Val Phe Gly/Ala Lys Arg Gin Lys Pro Val 
655 660 / 665 



1968 



2016 



2064 



GAA TAAAGTTTCG ATCTTGATTC -TGTCGATACC GAAGCCCCGC GTCCCGCGCC AAATAAAA 
Gin 



2125 



(2) INFORMATION FOR SEQ Ijf NO: 37: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 689 amino acids 

(B) TYPE': amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 37: 

Met Asn Asn /Pro Leu Val Asn Gin Ala Ala Met Val Leu Pro Val Phe 
-20 / -15 -10 -5 



Leu Leu /Ser Ala Cys Leu Gly Gly Gly Gly Ser Phe Asp Leu Asp Ser 

1 5 10 



Val 

Ser 

Met 
45 

Lys 
Asp 
Leu 
Gly 



Gly 
125 

Asp 



vMet 

Lys 



Arg 



Asp Thr Glu Ala Pro Arg 
15 



Glu Thr Pro Gin 
30 

Arg Phe Lys Arg 



Ala Leu Ser Glu 
65 

Glu Phe Pro Gin 
80 

Ser Glu Ser Leu 
95 

Tyr Thr Asp Phe 
110 

Ala Asn Lys lie 



Gly Tyr Leu Phe 
145 

Gly Lys Val Gly 
160 

Met Gly Gin Lys 
175 



Ala Gin 
35 

Arg Asn 
50 

Ala Asp 

Arg Asn 

Gin Leu 

Gin Tyr 
115 

Asp Phe 
130 

Tyr Lys 
Tyr Lys 
Phe Ser 



Pro Ala 
20 

Lys Asp 

Trp Tyr 

Trp Glu 

Glu He 
85 

Gly Glu 
100 

Val Arg 
Gin Lys 
Gly Ser 
Gly 

.65 

G^n Leu 

.80 



Pro Lys Tyr Gin Asp Val Ser 
25 

Gin Gly Gly Tyr Gly Phe Ala 
40 

Pro Lys Asn Glu Glu Asp Hii 
55 Ao 

Lys Leu Gly Ala Gly Lys Pro 
70 /75 

Leu Asn Met Thr As£ Gly He 



Gly Gly Lys Senc Arg Val Glu 



Tyr Gly Ala Leu Ser hYa 
190 



Glu Glu 
Thr Asp 

Glu Val Asp Phe Alaf Ala Lys Thr Met 



Ser 
205 



f95 

Glu Ala Gin Gin Gl# Gin 



Asn 
Arg 
Ala 



Phe 
285 



Arg He Thr/ 
241 



Asn Asn Glu 



Tyr Asp yile Gin Ala Asp 
25! 



Thr |Aa Thr Asp 
270, 

Val Ser Asp Ser 



Lys Pro 
275 

Ser Ser 
290 



Thr Glu 
245 

Leu His 
260 

Lys Asn 
Leu Ser 



Ser Gly Tyx He 
20 

Lys I^e Ala Leu 
35 

(n Pro Ser Gin 
50 

Trp Asp Tyr Val 



Ala Gly Phe Pro 
185 

Ala Asp Val Leu 
200 

Phe Gly Leu Thr 
215 

Thr Gly Ala Leu 
230 

Asn Lys Ala Lys 



Gly Asn Arg Phe 
265 

Asp Glu Thr Lys 
280 

Gly Gly Phe Phe 
295 



Tyr Arg Asn 



Ser Gly Pro 
140 

Ala Leu Pro 
155 

Thr Asp Ala 
170 

Ala Gly Asp 



Arg Asn Lys 



Ser Glu Phe 
220 

Tyr Arg Asn 
235 

Gin He Lys 
250 

Ser Gly Lys 



Glu His Pro 



Gly Pro Lys 
300' 



Gly Glu 
Val Val 
Ala Ser 



Pro Ser 
350 

Lys Ser 
365 

Ala Gin 



Ser Glu 



Ala Phe 



Glu Leu Gly 
305 

Gly Ser Ala 
320 

Gly Ser Thr 
335 

Glu Asn Gly 
Gly Gly Lys 



Phe Arg Phe Leu 
Lys Thr 
Gly Ala 



Lys Asp 
325 



Leu Val Val 
385 

Ser Glu Ser 
400 

Thr Arg Lys 
415 



Thr Gin 
430 



Ala Gly Thr 
Ala Gly Asp Thr Asn 



'445 



Cys Ser 



Ser Lys 
Lys Thr 



Asp Glu 
510 

Ser Trp 
525 



Asn Leu Asn 
465 

Ser Ala Met 
480 

Glu Gin Val 
495 

Lys Glu lie 
Tyr Gly His 



Arg Glu Gfly 
45 



Ser Asp 

Thr Lys Lys lie Asn 
560 

Thr Phe Thi/ He Val 
5' 



Lys Leu 
355 

Glu Val 
370 

Asp Gly 

Asn Gin 

Phe Glu 

Ala Glu 
435 

Gly Lys 
450 

Tyr Leu 

Gin Ala 

Glu Gli 

Pro/Lys 
515 

le Ala 
530 

Gly Asn 
Gly Thr 
Gly Asp 



Ala Ala 
340 

Thr Thr 

Lys Asn 

He Met 

Ala Asp 
405 

His Thr 
420 

Asn Gly 

Thr Lys 

Lys Ty] 

Gly' Glu 
485 

Ser Met 
500 

Glu Gin 
Asn Asp 
Arg Ala 



Leu Thr 
565 

He Lys 
580 



Ser Asp Asp Gin Lys Val Ala 
310 315 

Lys Leu Glu Asn Gly Ala Ala 

330 

Ser Gly Gly Ala Ala Asp Met, 
345 

Val Leu Asp Ala Val Glu/Leu 
360 

Leu Asp Asn Phe Ser Asn Ala 
375 / 380 



He Pro Leu Leu 

390 

Lys Gly Lys 2Ksn 



!>ro 



Lys Asn 

395 



Gly Gly Thr 
410 



Pro Glu Sjer Asp Lys Lys Asp 
425 

Asn Pro Ala Ala Ser Asn Thr 
440 

Thr Tyr Glu Val Glu Val Cys 
455 460 

Gly Met Leu Thr Arg Lys Asn 
470 475 



Asn Gly Ser Leu Ala Asp Ala 

490 

Phe Leu Gin Gly Glu Arg Thr 
505 

Gin Asp He Val Tyr Arg Gly 
520 

Thr Ser Trp Ser Gly Asn Ala 
535 540 

Asp Phe Thr Val Asn Phe Gly 
550 555 

Ala Glu Asn Arg Gin Glu Ala 

570 

Asp Asn Gly Phe Glu Gly Thr 
585 



Ala Lys Thr Ala Asp Ser Gly Phe Asp Leu Asp Gin Ser Asn Thr Thr 
590 595 600 

Arg Thr Pro Lys Ala Tyr lie Thr Asp Ala Lys Val Lys Gly Gly Phe 
605 610 615 620 

Tyr Gly Pro Lys Ala Glu Glu Leu Gly Gly Trp Phe Ala Tyr Pro Gly 

625 630 635 

Asp Lys Gin Thr Glu Lys Ala Thr Val Thr Ser Gly Asp Gly Asn Ser/ 
640 645 650 

Ala Ser Ser Ala Thr Val Val Phe Gly Ala Lys Arg Gin Lys Pro/Val 
655 660 665 

Gin 



(2) INFORMATION FOR SEQ ID NO: 38: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2143 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 



6^ 



(ii) MOLECULE TYPE: DNA (genomic) 



(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 1..2133 

(ix) FEATURE: 

(A) NAME/ KEY : sig_pept/de 

(B) LOCATION: 1..60 

(ix) FEATURE: 

(A) NAME/KEY: mat/peptide 

(B) LOCATION: 6l/T2133 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 38: 



ATG AAC AAT CCA TTG JGTA AAT CAG GCT GCT ATG GTG CTG CCT GTG TTT 
Met Asn Asn Pro Leu/val Asn Gin Ala Ala Met Val Leu Pro Val Phe 
-20 / -15 -10 -5 



48 



TTG TTG AGT GCT/TGT TTG GGC GGA GGC GGC AGT TTC GAT CTT GAT TCT 
Leu Leu Ser Al^ Cys Leu Gly Gly Gly Gly Ser Phe Asp Leu Asp Ser 

15 10 



96 



GTC GAT ACC GAA GCC CCG CGT CCC GCG CCA AAA TAT CAA GAT GTT TCT 
Val Asp Thr Glu Ala Pro Arg Pro Ala Pro Lys Tyr Gin Asp Val Ser 
15 20 25 

TCC GAA AAA CCG CAA GCC CAA AAA GAC CAA GGC GGA TAC GGT TTT GCG 
Ser Glu Lys Pro Gin Ala Gin Lys Asp Gin Gly Gly Tyr Gly Phe Ala 
30 35 40 



ATG AGG TTG AAA CGG AGG AAT CGG CAT CCG CAG GCA AAA GAA GAC 
Met Arg Leu Lys Arg Arg Asn Arg His Pro Gin Ala Lys Glu Asp 
45 50 55 



240 



GTT GAA CTA AAC CCA AAT GAT TGG GAG GAG ACA GGA TTG CCG AGC AAG 
Val Glu Leu Asn Pro Asn Asp Trp Glu Glu Thr Gly Leu Pro /Ser Lys 

65 70 / 75 



288 



CCC CAA AAC TTA CCC GAG CGA CAG CAA TCG GTT ATT GAT /AAA GTA AAA 
Pro Gin Asn Leu Pro Glu Arg Gin Gin Ser Val lie Asp Lys Val Lys 
80 85 / 90 



336 



ACA GAC GAT GGC AGC AAT ATT TAC ACT TCC CCT TAT CTC ACG CAA TCA 
Thr Asp Asp Gly Ser Asn lie Tyr Thr Ser Pro Tyr Leu Thr Gin Ser 
95 100 / 105 



384 



AAC CAT CAA AAC GGC AGC ACT AAT AGC GGT 
Asn His Gin Asn Gly Ser Thr Asn Ser Gly. 
tf w 110 115 



:A AAC CAA CCA AAA AAC 
La Asn Gin Pro Lys Asn 
120 



GAA GTA AAA GAT TAC AAA AAT TTC AAA /TAT GTT TAT TCC GGC TGG TTT 
Glu Val Lys Asp Tyr Lys Asn Phe Ly^ Tyr Val Tyr Ser Gly Trp Phe 
125 130 / 135 140 



432 



480 



TAT- AAA GAT- GCA GAG AGT -GAA AGA'. GAA TTC AGT AAA ATC AAA TTT AAG 
Tyr Lys His Ala Glu Ser Glu Arg Glu Phe Ser Lys lie Lys Phe Lys 

145 / 150 155 



528 



TCA GGC GAC GAC GGC TAT 
Ser Gly Asp Asp Gly Tyr, 
160 



TTT TAT CAC GGT AAA GAC CCT TCC CGA 
:ie Phe Tyr His Gly Lys Asp Pro Ser Arg 
165 170 



576 



CAA CTT CCC ACT TCT /GAA AAA GTT ATC TAC AAA GGC GTA TGG CAT TTT 
Gin Leu Pro Thr Sejr Glu Lys Val lie Tyr Lys Gly Val Trp His Phe 
175 / 180 185 



624 



GTA ACC GAT AC] 
Val Thr Asp 
190 



GAA AAG GGA CAA AAA TTT AAC GAT ATT CTT GAA ACC 
Glu Lys Gly Gin Lys Phe Asn Asp lie Leu Glu Thr 
195 200 



672 



TCA AAA GGj& CAA GGC GAC AGA TAC AGC GGA TTT TCG GGC GAT GAC GGC 
Ser Lys Gly Gin Gly Asp Arg Tyr Ser Gly Phe Ser Gly Asp Asp Gly 
205 / 210 215 220 



720 



GAA ACA ACT TCC AAT AGA ACT GAT TCC AAC CTT AAT GAT AAG CAC GAG 
Glu Thr Thr Ser Asn Arg Thr Asp Ser Asn Leu Asn Asp Lys His Glu 

225 230 235 

GGT TAT GGT TTT ACC TCG AAT TTA GAA GTG GAT TTC GGC AGT AAA AAA 
Gly Tyr Gly Phe Thr Ser Asn Leu Glu Val Asp Phe Gly Ser Lys Lys 
240 245 250 

TTG ACG GGT AAA TTA ATA CGC AAT AAT AGA GTT ACA AAC GCT ACT/ACT 
Leu Thr Gly Lys Leu lie Arg Asn Asn Arg Val Thr Asn Ala Thr Thr 
255 260 265 



AAC GAT AAA TAC ACC ACC CAA TAC TAC AGC CTT GAT GCC 
Asn Asp Lys Tyr Thr Thr Gin Tyr Tyr Ser Leu Asp Ala 
270 275 280 

GGC AAC CGC TTC AAC GGT AAG GCG ATA GCG ACC GAC 
Gly Asn Arg Phe Asn Gly Lys Ala lie Ala Thr Asp/ 
285 290 295 



ATA ACA 
n lie Thr 



CCC GAC ACT 
Pro Asp Thr 
300 



GGA GGA ACC AAA CTA CAT CCC TTT GTT TCC GAC/TCG TCT TCT TTG AGC 
Gly Gly Thr Lys Leu His Pro Phe Val Ser Asp Ser Ser Ser Leu Ser 

305 310 / 315 

GGC GGC TTT TTC GGT CCG AAG GGT GAG GAA TTG GGT TTC CGC TTT TTG 
(Gly Gly Phe Phe Gly Pro Lys Gly Glu Glu Leu Gly Phe Arg Phe Leu 
i) U . 320 325/ 330 



AGC GAC GAT AAA AAA GTT GCG GTT 
Ser Asp Asp Lys Lys Val Ala Val 
335 34 

AAA ACG GAA -AAT GGC GCG GTG 
Lys Thr Glu Asn Gly Ala Val 
350 3 



PC GGC AGC GCG AAA ACC AAA GAC 
fal Gly Ser Ala Lys Thr Lys Asp 

345 

TCA GGC GGC ACA GAT GCG GCA GCA 
Ser Gly Gly Thr Asp Ala Ala Ala 
360 



TCA AAC GGT GCG GCA GGC ACG TCG TCT GAA AAC AGT AAG CTG ACC ACG 
Ser Asn Gly Ala Ala Gly Thr Ser Ser Glu Asn Ser Lys Leu Thr Thr 
365 37X) 375 380 

GTT TTG GAT GCG GTC/GAG CTG AAA TTG GGC GAT AAG GAA GTC CAA AAG 
Val Leu Asp Ala Va/ Glu Leu Lys Leu Gly Asp Lys Glu Val Gin Lys 

15 390 395 

CTC GAC AAC TTC/AGC AAC GCC GCC CAA CTG GTT GTC GAC GGC ATT ATG 
Leu Asp Asn Phe Ser Asn Ala Ala Gin Leu Val Val Asp Gly lie Met 
4/fo 405 410 

ATT CCG CTC/TTG CCC GAG ACT TCC GAA AGT GGG AAC AAT CAA GCC AAT 
lie Pro Leu Leu Pro Glu Thr Ser Glu Ser Gly Asn Asn Gin Ala Asn 
L5 420 425 



1008 




1104 



1200 



1248 



1296 



1344 



CAA GGT ACA AAT GGC GGA ACA GCC TTT ACC CGC AAA TTT GAC CAC ACG 
Gin Gly Thr Asn Gly Gly Thr Ala Phe Thr Arg Lys Phe Asp His Thr 
430 435 440 



139; 



CCG GAA AGT GAT AAA AAA GAC GCC CAA GCA GGT ACG CAG ACG AAT GGG 
Pro Glu Ser Asp Lys Lys Asp Ala Gin Ala Gly Thr Gin Thr Asn Gly 
445 450 455 460, 



GCG CAA ACC GCT TCA AAT ACG GCA GGT GAT ACC AAT GGC AAA ACA 
Ala Gin Thr Ala Ser Asn Thr Ala Gly Asp Thr Asn Gly Lys Thr, 

465 470 47J 



1488 



ACC TAT GAA GTC GAA GTC TGC TGT TCC AAC CTC AAT TAT CTG AAA TAC 
Thr Tyr Glu Val Glu Val Cys Cys Ser Asn Leu Asn Tyr Leyr Lys Tyr 
480 485 4< 



1536 



GGA ATG TTG ACG CGC AAA AAC AGC AAG TCC GCG ATG 
Gly Met Leu Thr Arg Lys Asn Ser Lys Ser Ala Met G] 
495 500 565 



GCA GGA GAA 
Ala Gly Glu 



1584 



AGC AGT AGT CAA GCT GAT GCT AAA ACG GAA CAA GT1 
Ser Ser Ser Gin Ala Asp Ala Lys Thr Glu Gin Vs 
510 515 320 



GGA CAA AGT ATG 
Gly Gin Ser Met 



1632 



TTC CTC CAA GGC GAG CGC ACC GAT GAA AAA GAG ATT CCA AGC GAG CAA 



Phe Leu Gin Gly Glu Arg Thr Asp Glu Lys 



525 



530 



Lu lie Pro Ser Glu Gin 
>5 540 



C ATC GTT TAT CGG GGG TCT TGG TAC 
Asn lie Val Tyr Arg Gly Ser Trp Tyr 

545 



iG CAT ATT GCC AGC AGC ACA 
His lie Ala Ser Ser Thr 
550 555 



1680 



1728 



AGC TGG AGC- GGC AAT GCT TCT- GAT 
Ser Trp Ser Gly Asn Ala Ser Asp, 
560 



GAG GGC GGC -AAC AGG- GCG_ GAA 
( ys Glu Gly Gly Asn Arg Ala Glu 
565 570 



1776 



TTT ACT GTG AAT TTT GGC GAG AAA AAA ATT ACC GGC ACG TTA ACC GCT 
Phe Thr Val Asn Phe Gly Glu/Lys Lys lie Thr Gly Thr Leu Thr Ala 
575 / 580 585 



1824 



GAA AAC AGG CAG GAG GCA ACC TTT ACC ATT GAT GGT AAG ATT GAG GGC 
Glu Asn Arg Gin Glu Ala/ Thr Phe Thr lie Asp Gly Lys lie Glu Gly 
590 / 595 600 



1872 



AAC GGT TTT TCC GGT/ACG GCA AAA ACT GCT GAA TTA GGT TTT GAT CTC 
Asn Gly Phe Ser Gly Thr Ala Lys Thr Ala Glu Leu Gly Phe Asp Leu 
605 / 610 615 620 



1920 



GAT CAA AAA 
Asp Gin Lys 



ACC ACC CGC ACG CCT AAG GCA TAT ATC ACA GAT GCC 
sn Thr Thr Arg Thr Pro Lys Ala Tyr lie Thr Asp Ala 
625 630 635 



1968 



AAG GTG CAG GGC GGT TTT TAC GGG CCC AAA GCC GAA GAG TTG GGC GGA 
Lys Val Gin Gly Gly Phe Tyr Gly Pro Lys Ala Glu Glu Leu Gly Gly 
640 645 650 



TGG TTT GCC TAT CAG GGC GAT AAA CAA ACG GAA AAT ACA ACA GTT GCi 
Tip Phe Ala Tyr Gin Gly Asp Lys Gin Thr Glu Asn Thr Thr Val 
655 660 665 



2064 



TCC GGC AAT GGA AAT TCA GCA AGC AGT GCA ACT GTC GTA TTC GGT GCG 
Ser Gly Asn Gly Asn Ser Ala Ser Ser Ala Thr Val Val Phe^Gly Ala 
670 675 680 



2112 



AAA CGC CAA AAG CCT GTG CAA TAAAGTAAAA 
Lys Arg Gin Lys Pro Val Gin 
685 690 



2143 



(2) INFORMATION FOR SEQ ID NO: 39: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 711 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 



(jjrCf. ( 



(ii) MOLECULE TYPE: protein 



Xi) SEQUENCE DESCRIPTION: >SEQ ID NO: 39: 



Met Asn Asn Pro Leu Val Asn Glnr Ala Ala Met Val 
-20 -15 / -10 



Leu Pro Val Phe 
-5 



Leu Leu Ser Ala Cys Leu Gly /Gly Gly Gly Ser Phe 

1 / 5 



Asp Leu Asp Ser 
10 



Val Asp Thr Glu Ala Pro Arg Pro Ala Pro Lys Tyr 
15 / 20 



Gin Asp Val Ser 

25 



Ser Glu Lys Pro Gin hYa. Gin Lys Asp Gin Gly Gly Tyr Gly Phe Ala 
30 / 35 40 



Met Arg Leu Lys Arg/ Arg Asn Arg His Pro Gin Ala 

45 / 50 55 



Lys Glu Asp Lys 
60 



Val Glu Leu Asn Pro Asn Asp Trp Glu Glu Thr Gly 

65 70 



Leu Pro Ser Lys 
75 



Pro Gin Asn Leii Pro Glu Arg Gin Gin Ser Val lie 
to 85 



Asp Lys Val Lys 
90 



Thr Asp Asrf Gly Ser Asn lie Tyr Thr Ser Pro Tyr 
»5 100 



Leu Thr Gin Ser 
105 



Asn His/ Gin Asn Gly Ser Thr Asn Ser Gly Ala Asn Gin Pro Lys Asn- 
13/6 115 120 



